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ft n m m % 



1, -ft&L#£H#&^&&4k&ti&3)&#&&+, fo&MT-k. 

t. 
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ft * 'J £ * H S2/451 



^^5.^- JL^ J- i>' -^Jk^B ^ ^ ^ >i-4^^ IA?<J ^ PA?'J #iR# . ^^-fr-fet 

13, 12 # + #i^#&#i&ft.&fe&: 

30 >fyt0ri££>H^^^ £ 
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ft * 'J £ * H S3/451 



£&/^i£PA?<]#iMm4m&#^ 

"to 

15, dMMMMUl ****** , *t. ^«A4fc*l*^^iM^« 

*. 

10 16, -#^tiL#Ji#^^MIst#Jk^^#^it>(tM^t» imMfit 

*^^**t*##^#«lt*+*, 4MUUr&ft&EU9*jli ***** 

17, *»*tf'J*£ i6*i£#3M:, ^-t^r^^t4^^WEl^ 

18, :MstfyMU7 ^t^iHA^Afc^: 

#dU*r&$ ^Nfc&PAfl t ^^^-^^PA^iJ # PA?.J#-fc#l6Mt, * t 

19, ^M'J*£ 16 #t**&*^^UB-F*f5S**-Wr& 
30 20, >4M'J:fMU7/W$£i, flMt£*m, flf^#NUf) 
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ft * 'J £ * U 



@ £ >y -^ik^# £ PA?>J tf] |A?>J , ?X1L&.^&® 
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ft m $ 



5 

io ir**t* 

tt&&* *j#ifc(£T*t, EUDCH E-DCH), &fc£#£fcjL# 
¥tfy¥j ftj&fr&&#ik£-. EUDCH A— f&4frf$ifr £ i£ig 

it%$mxtm^mt^¥]frimmmimt&. t& eudch 

ROT = ^- (1) 

AT. 
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ft m 1? H2/155T 



-f £_Ut 4&&t ^ EUDCH £>&L*t4*Jk£. 

IB flhfc, B ^S&^-h#M^it^%f-«^.itit5tt'J^ E Wl -f M.(£T 

ICI), *M-JMM* EUDCH ^Jk£-tf4^3t##. 
5 9 1 A * & ^ Xfoft ■$£ B iflylBttf & ROT #} $/ffc. & -f *t EUDCH It 

#^jk£*#tf7ifl£, £ £ ^ UE Pd BtB* $ !t*H£*ifci&HMfc**llt , 
&ROTi£«#^tS#ROT. £jfc*t, Jitf&#^tf&W£jt&&Mt. 

*m B UE kA% 

10 UE ^L^iiM#^, #u*jBMt& ROT 

ROT. ^AB4ji|>l,tAT^^#'ta^^^^ 0 

15",* B UE^f EUDCH MA^T^itM EUDCH % UE 

#JL, Bi»& EUDCH *> 7 &4-&%&tt 
15 B flSA^fc.&l&i*.*^ UE, B ROT # 

rot. f &&^u&&&&%^&Bti&%x¥)mfrm&ikmm 

4fr, ^^B^ij:iL^UE^^»i44. 

B 2 4J9lf£ eudch ttetf f A B ^MW^J^^^m . £ 

®2t. T 5 ^ B 200 jL# EUDCH, #JLW-®#-fc 210, 212, 214^216^ 
20 EUDCH ¥] UE. i UE ##L&i*.^f *»Bt, B 200 t M. UE 

mttfmtth^fo. HJfc, UEtfROT £#&ROTtf;M^. ^ibfHiL, 
UE ^a#i4^^Bt,4^T^ B200 f^'b UE^t^^^^ 
£l5 UE #j ROT ROT <ft<J>-^. #,£,5iJ£Mi&4^& 

UE210, 212, 214fr216#£#fc&4#«^r«ltf:£#, f A B200#/fff 
25 i,B|f EUDCH ^HBA#^fil4 A. 

£B2t. &l&£1r,&B200$ 3 UE210, 212, 214 216 , 
UE210, 212, 214 fa 216 £ 
K f B 200 JUfeteiJitf UE 210 M X4f&fc'feit¥)$L$i&M%$- 
fr$B.$k&. mkteJk, &XL%&1>,k B 200 X¥j UE 214 HA _t4HMM*ifc 
30 ^tM#^^224^^M«. #7iMv&##&ROT, VAAtff&t 
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Xft&mtittf&&&M$^tfl UE210, ^lMB>tf4fciW*fc#3i*<M-# 
Ji#^^il^^^#^4^ UE214. 

® 3 Am EUDCH #j UE 302 UE 302 ^fA B30 1 4LffJ 

£## 303, £l*,&B301frUE3024Ui]&&EUDCHiHr&iL. 
* * t /fl ftmtt$JUH% & ## . M&A eudch Jti"t. 
304, UE 302 B 301 ii^&iir&„ MJtit &^VX&te<\jLtftmm 

10 ^4#^im^^^t^*4t^*:#*. 

£##311, T^,^B301^UE302 ^^t4, UE 302, ££ 

##311 -f A B 301 tfalLfcfi: H UE 302 itf Jim&^M#^^£## 305, 
B 301 ^i^^^^Sl^»ii^^i4^fal^^^S^t4^ UE 
302. £## 312, UE 302 ^-f ^JL^SMt4^^i^^(TF), dMJ-f 

15 EUDCH XmUmit^, #Ai&ftJk*TFtifti£fe&fr»ft*ftpTRl). 
£##307, UE 302 #4*tTFRI&& EUDCH Kt#. jM*. £##306, # 
^^^F EUDCH TF <H>#):£lir&^ TFRI, ^ EUDCH 

*H^&B301. £##313, ^,&B 301 TFRI ^EUDCH« + 

#£#?*„ ££ TFRI jf* EUDCH -^t#£flH* 

20 N", £## 308, fAB30Hli±j ACK-ACK ^til^iHNACK^UE 302 o 
4&btoJsL, i ^ TFRI ^ EUDCH Mt^^W#«Bt, £##308, 
,& B 301 Mi? ACK/NACK ACK ^ UE 302. 

B 301 &1-MJtft&n7L%-grfr&&\JE tf)&&it^. £jfc*t, T?,£ 
B30H^ EUDCH ^S^it^|fc#^^iliBtl'B]^^UE„ *b*K £1$ 

25 &t, If A B 301 *Ne,$-&*MM^ UE, « Rrjt _Mt4&&# ROT 0 # 

ROT 41= £Jt*t, f ,& B 301 frmi$$fc'%&^KWtit]k&tf) UE, 

$ 4 ^ ttj 4, ue ^in^-f^ b $ tJ^ft&fefrtmm&frtfmjk^ 
mm. 

30 4^,UE 400 EUDCH &illi£-g-;fe®#dk^ ^JL», 

f^f AB402. tka^ii, ^UE 
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^ & B 402 #t^&^4^fc#^ UE %J&¥j&&ffr£r&tfjML&&frfrm, 

5 

20 MM tiJM- ft t &*t#-f* 4 . 

*fc&; ftl&tift. flt;*£4fcfrft#4tf*4, #3*#ft#4tft4fe*4fc 
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ft m 1? H5/155T 



10 &IH*M-¥-7L, 

20 mrniw 

g 3 ue b n.® x^tt^Mtmr^m^imm^ 
30 s 4 a ^ ue %m&^Ms b ^ , ^ fxtm&fr&m&frmm 
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a 5 A^tfc#E^£^#-^i&£;&#'J#j UE ft3M&ikmtfiim', 
ffl 6 4.ffljWfeJR*iL«— UE B ■^f«]j^ill/#^^ 

m 7 UE A B ^fl;&iMy#^ 

B 9 UE t#^### 

10 UE #i£#y&£ili&ir,& B 

(ft EUDCH^}i£#j®; 

ffl 13 A^f tti ItMM^-mi^^f,^ B # 3MM:tfi1&m t#i 
15 ##IMt#«®; 

S 14 Affl^J!M^^-^tt&&fc*«#» & UE^f^^iH/^^ 

® 15^.®«f^^»J^-^ii^«.J^, *^B^yt^iH/# 

20 

25 iUW^^f Ji^TXt, UMTS), l^ft^M B (3GPP)$^ 

itltJk^-, &T&&®%&t£%#L(£T3L^, GSM)tfiI/ff#;&, 

^£it(TDMA)^ GSM^^tb, ilfl^^&ik^GPRS)^] 
t^CDMA^o UMTS F*Ji^^#AN^(^TXt> UTRAN)& 

30 tH^J^TXt. ##RNC). 

£ UE RNC o Uu & ci , #JL^ /*] 1 frft 
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RLC MAC yg:^ PHY £jlfc*t, PHY J^i-f ■JHH- E + , #JL£ MAC 
5 ^ RRC Jt4LW ffi&faf- RNC t . 

iMB*tt*^*W MAC-c. itit MAC-d #«*^#4HTitl^ 
^/4St##.i^.*^^^^^#%*. EUDCH ^iMJfl/Msf, 

#**^i±^E. MAC >g + # MAC-eu *p£\ £#i&vA MAC-d JriL^^«5'J 
10 PHY MAC-eu >£*fr-f EUDCH &*r*hJg"^,& B ##Ji$,£> HARQ f\ 

8 5 &^&&m&&Wtfl--^'VLj&£&Wtfjl!LtiL EUDCH ^ UE ^ 
MAC-eu AMr^4^^in. 

UE MAC-eu 500 &teft,&FA?']#ii& 502 *Mfc£lM(PQ)504, # 
J.**t*^ MAC-d >& 518 B /*^tf#*Hfcfci*# 

15 MAC-eu >g- 500 fl,APA?i]4Ne,J| 502. #,>%PA>^®L|£ 502 *Mfc&PA*'] 504 

*J*^TBI^«0^'J#tR^(^TiLt. QID)„ #>Nfc/fc0l*J 

20 504 %£>y~^&M&#sjmMx®fck&ihmfk. m 5 ^-^mii 

&PA*<J 504, PA?>J 504 ^IfcH ^H^^ik^^^^lt*, 

fit*U»k.d7 MAC #*J-ft-?- 516^1^. MM-f##M$i(>&Bti 

mjkftfckMLfr%£^im, gjlilw 504 ti&nw*. 

25 f B. ^^^iiN-|«l^^(rapidtimeperiod)l^#-^t^ B # 

A B #4y&w 

#.&PA^i<Lfl 502 4l^-f"^t#i|fc|k#^ifcJl, #JL4&&/*/f3&5t^ 
4^«:£M^£FA£>] 504 >K »*ji*Mr&, 
30 #ti&#&i£*MB ®fiVt& Ml . ^*f,*LB^1KA^Itt , J»^, tt&PA?'J 
504##/^M£tf&&. 
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%7lk.-$£ B 'HUA^It. MAC-eu M: 500 Mdj EUDCH 

X4f&&510 2Ltim£&&, ft&WJkft&&tejk^&&&ft£M 504 t 

^ & EUDCH 4a £ T^fM^ 514 -&i£-$,t^NMt 4I&- UE Bfr , #i3M&3Ma 
5 ^(^LTXt- #^ TFC)^#^ 508 ^^«^@^f4^^TFC, #4* 
•f TFC /Atf^PA?'] 504 #JL£fc EUDCH 512 

ISJBt, HARQ ^ 506 lf#*"fl9tiLiUt#^» ^lMB&T^T^ 514 
10 ACK-ACK, ^#«J ACK Bt , *£##1#£/te>M&PA£'] 1 *fc&, 

flj i# <M»J NACK Bt, #,4 PA?'J t tt*fc#. 

0 6 Affi^M^a^-^^^J^, UE ft IT A B *fr##,&frSe. 

£S 6 t. UE610 &&~>Mfc&lM 612 614, ff-_§LUE620 &&->h 
15 #,£PA?<J 622. UE 610 ##jfc,PA*i] 612 Hi-flWb FA*'J 614 

■*i UE 620 tilfokM 622 At 5 UE 610 ft #£FA*'J 612 #11*1 ¥j4Lk®L. UE 
610 ##,&FA?i] 612 100 UE 610 614 ##300 

fa UE 620 ^ftitPA?'J 622 >?H* 300 f ,& B 600 

450 #tl£tf it^f-iS. 

20 ffl 6, UE 610 620 jfcal4L^##i3life-ir A B 600 tf}$M±¥i&L& 

*#4tf*4fc 630 ^632. H&,*bll&, UE610^ii^t400 tb#6^14W 
&-f#4 630 B 600, fa UE 620 300 to##^t#H#4Ht 4 

632 B 600. £jfcb*t, ^ UE 610 ^ 620 Ji#M^f &ffc&ft*btaffl 

St, T^AB600j^iii^^@L>(t,| f 640^UE610, # i^t^R/ftA 640 & 
25 ifftfr 200 fcfc&iHA^S&te & 642 & UE 620, #r&«^S5 

'ft" 4 620 An^ML 150 MHfrfcili. 

UE 610 flMfiHA^tMIrA 640 *k& TFC, flM*-f TFC 
EUDCH HUt*.*, &mVtfcl3L, >jMWA?'J 612 t*t"f^^ 

100 tb##»t£*Ml, fo%#-%&ikfy\ 614 + *t-HM3# loo tb#^ 
30 UE 620 iHA^H-fr* 642 TFC, 

TFC EUDCH ^^PA^'J 622 t*t-f*/fltt 150 
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4jfc*t, UE 620 tftt&FM'J 612 JMftb UE 610 tf-ifc&PA?"] 614 Jl 

— B 600lfr^^y^g£/f*&fft UE Bt. At-HMJ ^A&-5L+ 

5 &*Mfc&i^L *#£«>MUI£>Hj1*,&B 600#£il3£>S(tft 

10 ^T,*, B 700. 

£4® 7, UE 710 'Mfc&lM 712 714, flj UE 720 >Hfc 

&FA*J 722. UE 710 ##,£PA*] 712 Wtb^PA^J 714 jt$tfHUb&, « 
UE 720 ##,&PA*>] 722 UE 710 tfflL&PA?"] 712^B |SJ ^-CfcjJt^L.UE 710 

#./fcPA?<] 712 100 W, UE 710 ft #,&PA*J 714 300 tb# 

15 A^ltH. UE 720 QfLftM 722 300 tfc#<H>Ht&. 
UE 710 #p 720 

A 730 #p 732 B 700. -tUfcAifc, UE 710 £.i&&te*h&-f 400 

&##*fc#*fr;MH£:&&# QID $W#l|;j£&l't& 730 ^ A B 700. <t»L 
sMJt, «^^^f 4 730 &.0;XtM1-ftk& l 100 
20 ^-f^/t&2 ^*t#*4.300 HS#. jfc*K UE 720 -f 300 Hi 

^4^&«f QID 6^#ii4t&l't& 732 A B 700. £jtb 
*t, i UE 710 720 # .UHfcJfMt £4*. |S] ftj" , f B 700 
&&aUH>£^fiitf£.k 740 ^ 742 ^ UE 710 720. ^^ifc, f ,£ B 700 & 
&WflLfrMi& 740 UE 710 ^atiHA^Wr* 742 & UE 720, #t#T 
25 tiLiMfiLfr&ii& 740 1« 100 #r&^^gMt & 742 

##/&250 tb#ftfrst&i£. 

UE710 #l*f-W>l^Be,'f|'4 740 ^ TFC, 'fMW^fctf TFC 
EUDCH&i&«. -tiL^Ail, ^ttPA^J 712 t*t-f4MJ# 100 tb#^& 

UE 720 iKit^*ftA 742 TFC, #4*-f 

30 #r4|£.tf TFC EUDCH&igJi:#. &$C&i)L, frftfalkfi) 122 ffrTfr 
ft tf) 250 tb#^«L&i£. J5Ait#^*, UE 710 ^ 720 T^lT^St** 
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@ 8 4.^ib^^it B ^^— -Hfcafc&afcWtf UE MAC-eu ^JL^JH 

8, i«>l^*J«l 800 &teS&£4£*J& 804,'fi.&l t A?i](PQ)4£4NII 802 
5 ^ TFC 806. #jfcFA*J&*J& 802 MMb^l 

#4 810 812, #JUtfrJMT**.#f*4 810 ^ 812 4l*£#>Nt*,lM 

&&##4 8i0;M^iJ#.ikFA?'] i##*MMH*4, 
4 812 |) #,&PA?i] n tftfiMMHfcfc. ifc*K #JbFA?<]&#]3& 802 >A 

10 fflai^fJU 804 ^FA?'Mf4 814„ &j&*t, PA^'J^f 4 814 A-ft&PA^Si 

-ffc&PA?i].£*J& 802 EUDCH 828 tiLtii&tefrfyj&L&i&U 

#*bft#ftA 810 812 ihQLjL&tiikift QID ti*#&4fc4H*4 826 
Bo 

15 TFC 806 -f EUDCH ^^W#ii(E-SCCH)&«,^ 

SMT4 820, vA^&pA^^JJI 802 # 4Mt £#.;fcPA?'] ^^H^^^t4 816, 
^SaJL^*JH 804^$L£iiI/ft4o #;£.fc*te4&teft&IM , ]tf#,*. 
^iil^-^M^ ^(transport format combination set)^. TFCi&#H806 
816 ?M,3E>6Mf 4 820 * ifc TFC. TFC *M.Jfcflk$ 
20 ##£4£/tB^J+**» *^"i^^^-^lst«t^^o 

TFC 806 TFC ^ EUDCH ^iH-fy^ 824 ¥} *M 

mt&(&T3L^, E-DPDCH). E-DPDCH &&-*p^ 824 #JJ*-f *MjMfc 
# TFC 4Li4t EUDCH 4*UHt. £ib*t , fiJf&^tf) TFC ##i3UMJ -f EUDCH 

Ai4#^822 W*Ai#ai**Mr3t(4T*.t. *fc*Mr E-DPCCH). E-DPCCH 
25 ^L^^822^a|5]^Bt^AJi^ EUDCH TFC mt 

#W4. itb^h, TFC*£iWA#4 818#i£*M£&FA?']#*<J& 802. flL&FA 
?'J &M H 802 -f TFC FA^J , £ + £0f i&ffcjfc PA?"J t . *f 

TFC £i£«ej£&1^^;!ML'r , ^-JL^^itFA^^^^^^o 
fl 9 4J9JNM^!D-*^ftl4lti MAC-eu ill£&+]gti*Mf 

30 mm. 
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tf*3Wejfe,A. %&fc&?m±iL&mw%LteH, tkftfm 902. 

5 902, ^^^^il^^S^^^^.I^^LH'^^^^ 

4. ^m^^tWWfslt^^tt^ qid tfH43l«4t 
4*M^* b. 

£## 904, ifl>£4£*JIM*;t4/£>M*.& B ^5iJ«^SMt4o « 

10 iC^f &*&*SWMJtX.4MM* iMf-frm. 906. 

906, TflA&fcm^&^fcfrfc'ff 4#r^fc#«U*aiJMrt£-H s - 

TFC. ^^TFC^it^t. ^#i*JHfc*FA*Jtf4M&tf^t&., 

Mmmm&fc&mm%m®Ltk#&. 90s, ?MU**m# 

15 Sh^tmiL^ TFC ^#J^^^»^^^FA^J . MAC-eu ,&i£i±^,£ 

mmtf&M^f£~^&&*ktmyt&?m +#h£^m^ MAc- eu 

1*im#4^(PDU), #JLM& E-DPDCH^aii^/i^ MAC-eu PDU. alb^h, 
E-DPCCH TFC, #J.jUNr&£<ffctiifc££ 

#4*Wt4. #r£W&>£&4fc&&dj EUDCH*tfci&. 
20 S 10 4.«*M*JR;ML91tf-^#&£;&#|£ UE jfp^,& B 4LfeJ^ 

MAC-eu / fl"4 v ^^LS . dtaffi 10 ft-*, UE ^ MAC-eu 1000 %MML&%*ty*£s 
ft 4*^,& B # MAC-eu 1002. H#JI#. 4H£4 Ji/3fi£tt QID ^ 

m 11 *^A*«^4lLW^->h^it*^'««6,^lt#«**-»4^ 

25 MAC-eu PDU&#jg. *»8 11 *M*. MAC-eu PDU ^fe-^&ft*-^ 
^+6^ MAC-eu « 1100 fr^&^^&IUHP^tt MAC-eu flfl^Mt 
1102(SDU). MAC-eu jfctffc 1 100 f W-f*4*»T: 

4^ MAC-eu PDU &^#XM^JMM$4(VF). 
fctfj** MAC-eu SDU QID, * 3 

30 M T&Mftk8L*mm MAC-eu SDU #&i£#*J-$-(TSN), A 5 J. 6 
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4L* MAC-d SDU tijJLirtij SID_K, MAC-eu PDU tfj MAC-d 

SDU^^i t^^ x MAC-eu SDU * 2 I 3 ^Jt^M. 

4L*^-f MAC-eu SDU MAC-d PDU tf) N_k, * 7 >Hb##J 

5 #4(F), i&#&(F)*St*a 1 ^, T-^#A MAC-eu PDU. £ F(# 

,t)*WtJL# 0 Bt, T-^^^U. SID. 

&^&&mk#lfck>VkH#}fa&ft¥) QID f&#(QIDmap), 

10 ^4ll*^#4^#^^FA?-Jt^«6t^t, £tQIDi&#^ 

llA 1, #JL&J& QID iiMttf-fcA^frJfc#&. 

S 12 B MAC-eu 

12, i^H 1200 fe^UE^^*fH 1202 £• 1204. 

t UE(UE#_1 J. UE#_N)Wt 1210. 1212 1214. UE Vi&fr 

*fH 1202 UE MAC-eu PDU # MAC-eu t 

It*. jfc*h UE*t*^*f* 1202 j?*Lillffl -f£#>h UE t^Wf^^^i 
20 ^W-^'JH 1204. 

W4s^lll204#«^UE+^Wi:^^itil, fltfUfc*. *»M. 
RNC B &®m>L(mAP)$L&¥) a # ROT, JMf #^8£*&#£. UE 

tfROT, #Am&imtffc&^HtiVLk%i, UE til 

25 WMHHWTFC***.. ^S^UE^^^^Wil^^^i:^ 
# TFC 4*4 1220 ^ 1222 t . & E-SCCH ^.^^ 1224 1226 &i£J^ 
UE. 

S 13 *^&#J*;Ml9ltt— B MAC-eu 
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(57) A telecommunications system having a first 
base station that utilizes neighboring base station load 
information to adaptively schedule transmissions to mo- 
bile devices within the first base station's coverage area. 
Before transmitting information to a mobile device, the 
first base station determines whether neighboring base 
stations causing the most interference to the mobile de- 
vice have a load below a loading threshold (i.e., if the 
neighboring base stations are "lightly loaded"). Ifthefirst 
base station determines that the neighboring base sta- 
tions are lightly loaded, then the neighboring base sta- 



tions are providing little to no interference to the mobile 
device at which point, the first base station should trans- 
mit to the mobile device with high priority. Ifthefirst base 
station determines that the neighboring base stations 
are not lightly loaded, then the neighboring base sta- 
tions are providing sufficient interference to the mobile 
device that transmissions to the mobile device should 
be given low priority. Thus, the first base station sched- 
ules transmissions at times when the transmissions can 
be made at high data rates, which increases the data 
rates of the mobile devices and the overall throughput 
of the system. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

[0001] The present invention relates generally to the 
field of telecommunications and. more particularly, to 
adaptive data scheduling using neighboring base sta- 
tion load information in a wireless telecommunications 
system. 

2. Description of the Related Art 

[0002] Fig. 1 illustrates a portion of the components 
of an exemplary multiple access communications sys- 
tem 10. The system 1 0 includes a plurality of cells 1 , 2, 

3. 4, 5, 6, 7 (collectively referred to herein as "cells"). 
The cells represent a portion of the geographic cover- 
age area served by the system 1 0. In Fig. 1 each cell is 
schematically represented by a hexagon; in practice, 
however, each cell usually has an irregular shape that 
depends on the topology of the terrain serviced by the 
system 1 0. Within each cell 1 , 2, 3, 4, 5, 6, 7 is a base 
station 22A, 22B, 22C, 22D, 22E, 22F, 22G (collectively 
referred to herein as "base stations 22"), respectively, 
which is typically connected to a public switched tele- 
phone network ("PSTN") through a mobile switching 
center ("MSC") (the PSTN and MSC are not shown for 
convenience purposes). Each cell 1 . 2. 3, 4, 5, 6, 7 is 
illustrated as having three sectors 1 a , 1 b , 1 c , through 7 a , 
7 b , 7 C , respectively, which are typical in a communica- 
tions system implementing a frequency reuse pattern. 
That is, the exemplary system 10 has a 1/3 frequency 
reuse pattern (i.e., as known in the art, the system 10 
can allocate a particular frequency every three cells). 
[0003] In operation, the base stations 22 establish 
wireless communications links with wireless or mobile 
devices e.g., mobile device M, within the cells 20 wish- 
ing to transmit and receive digital data. The wireless link 
between a mobile device and a base station comprises 
an uplinkfortransmitting information from the mobile de- 
vice, to the base station, and a downlink for transmitting 
information received by the base station to the mobile 
device. Sometimes the downlink is referred to as a for- 
ward link. 

[0004] Multiple access techniques regulate communi- 
cations for the various mobile devices within a cell given 
a limited available bandwidth. An exemplary multiple ac- 
cess technique includes TDMA ("time-division multiple 
access"). In a TDMA system, frequency channels are 
divided into a plurality of time slots. Some slots are used 
for control purposes and others are used for information 
transfer. Typically, multiple users are given respective 
slots in a frequency channel so that a single frequency 
channel can accommodate multiple users. 
[0005] A number of third generation systems are 
evolving from the current wireless communications 



technology such as TDMA IS-136 and GSM ("Global 
System for Communication") systems. These third gen- 
eration systems will transmit voice information and non- 
voice data to the mobile devices of their users. Exam- 
5 pies of these third generation TDMA systems include 
general packet radio service ("GPRS") and enhanced 
GPRS ("EGPRS"). A goal of these third generation sys- 
tems is to enable mobile devices to transmit information 
to and receive information from the Internet. Thus, serv- 
10 ices currently available over the Internet, such as FTP 
("file transfer protocol"), web browsing, chat, electronic 
mail ("e-mail"), telnet, etc., will beavailableto the mobile 
devices that are part of a third generation TDMA system. 
[0006] In second generation TDMA systems the base 
15 station transmit power is usually fixed. Thus, in order for 
the carrier signal to interference ratio ("C/l") of a down- 
link transmission to meet a minimum required threshold 
in most of the area of the cell, the power allocated per 
mobile must be high. With a high power allocation, the 
20 c/l of downlink transmissions should exceed the mini- 
mum threshold in most of the cell. 
[0007] Some of the third generation TDMA systems 
are going to have a very high frequency reuse, such as 
"compact EDGE ("enhanced data rates for GSM evolu- 
25 tion")," which will have a 1/3 frequency reuse pattern 
(see FIG. 1), and EGPRS, which will have a 4/12 fre- 
quency reuse pattern. Given the high frequency reuse, 
the transmission data rates of these systems will be lim- 
ited by interference, especially when the power allocat- 
30 ed per mobile is fixed and therefore, high. This interfer- 
ence from other sectors can result in low data rates for 
users and an overall low system throughput. 
[0008] Thus, there is a desire and need to substan- 
tially increasethe data rates of individual users of athird 
35 generation communications system. There is also a de- 
sire and need to increase the overall throughput of the 
third generation communications system. 

SUMMARY OF THE INVENTION 

40 

[0009] The present invention provides a mechanism 
for substantially increasing the data rates of the users 
in a third generation communications system. 
[0010] The present invention also provides a mecha- 
nism for increasing the throughput of a third generation 
communications system. 

[0011] The above and other features and advantages 
of the invention are achieved by a telecommunications 
system having a first base station that utilizes neighbor- 
50 ing base station load information to adaptively schedule 
transmissions to mobile devices within the base sta- 
tion's coverage area. Before transmitting information to 
a mobile device, the first base station determines wheth- 
er neighboring base stations causing the most interfer- 
es ence to the mobile device have a load below a loading 
threshold (i.e. , if the neighboring base stations are "light- 
ly loaded"). If the first base station determines that the 
neighboring base stations are lightly loaded, then the 
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neighboring base stations are providing little to no inter- 
ference to the mobile device at which point, thefirst base 
station should transmit to the mobile device with high 
priority, since in this case a higher data rate can be used. 
If the first base station determines that the neighboring 
base stations are not lightly loaded, then the neighbor- 
ing base stations are causing sufficient interference to 
the mobile device that immediate transmissions to the 
mobile device should be given low priority, since the da- 
ta would be small. Thus, the first base station schedules 
transmissions at times when the transmissions can be 
made at high data rates, which increases the data rates 
to the mobile devices and the overall throughput of the 
system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The foregoing and other advantages and fea- 
tures of the invention will become more apparent from 
the detailed description of the preferred embodiments 
of the invention given below with reference to the ac- 
companying drawings in which: 

Fig. 1 illustrates a portion of a wireless communica- 
tions system; 

Fig. 2 illustrates an exemplary base station con- 
structed in accordance with an exemplary embodi- 
ment of the present invention; 
Fig. 3 illustrates in flowchart form exemplary call 
processing method performed by the base station 
of Fig. 2; and 

Fig. 4 illustrates in flowchart form another exempla- 
ry call processing method performed by the base 
station of Fig. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0013] The present invention is suitable for use in a 
wireless telecommunications system, such as a third 
generation TDM A system. As noted above, an example 
of a third generation TDMA system includes a GPRS 
system and thus, the present invention is suitable for 
use in GPRS. It should be appreciated, however, that 
the present invention is suitable for any type of telecom- 
munications system (e.g., code-division multiple access 
(CDMA), GSM, etc.). and particularly those systems in 
which wireless or mobile devices experience interfer- 
ence from base stations outside of the cell in which the 
wireless or mobile device is located. The base stations 
located outside of the mobile device's cell are referred 
to herein as "neighboring base stations." The phrase 
"mobile device" is used herein to refer to any wireless 
communications device orterminal that may be serviced 
by a base station. 

[001 4] The phrases "interfering neighboring base sta- 
tion" or "interfering neighboring base stations" are used 
herein to describe neighboring base stations that pro- 



vide the most interference (with respect to the interfer- 
ence from other neighboring base stations) to a partic- 
ular mobile device. The phrase "lightly loaded" is used 
herein to describe the situation where an interfering 

5 neighboring base station has a load less than a loading 
threshold and thus, is not providing much interference 
to the mobile device. It should be apparent that if a cell 
is divided into sectors or if frequency reuse patterns are 
being utilized by the system, then the same base station 

10 will transmit to all sectors in a cell. Thus, it is possible 
for the same base station to be lightly loaded in one sec- 
tor, yet substantially loaded in another sector. Moreover, 
the same base station may be interfering with a mobile 
device in one sector, but not in another. The phrase "in- 

15 terfering sector" is used herein to designate a sector in 
which the mobile device receives substantial interfer- 
ence from an interfering neighboring base station or oth- 
er sector of the same cell. The phrase "servicing base 
station" is used herein to refer to the base station pro- 

20 viding service to the mobile device (i.e. , the base station 
providing service within the cell that the mobile device 
is located within). 

[0015] As will become apparentfromthefollowing de- 
tailed description, when a servicing base station of the 
25 present invention is incorporated into a wireless tele- 
communications system using fixed transmit power to 
each mobile (hereinafter referred to as "fixed power sys- 
tems"), the servicing base station will utilize load infor- 
mation from a mobile's interfering neighboring base sta- 
30 tion/stations to adaptively schedule transmissions to the 
mobile attimes when higher data rates can be achieved. 
Thus, higher data rate transmissions can occur when 
there is less interference and better C/l . It must be noted 
that the interfering neighboring base stations may only 
35 be interfering in one sector and thus, the determination 
of whether that base station is lightly loaded is made 
based solely on the downlink power within the interfering 
sector. 

[0016] As will be discussed below with reference to 
40 Fig. 4, when the servicing base station of the present 
invention is used in a system implementing power con- 
trol (hereinafter referred to as a "power control system") , 
the servicing base station will utilize load information 
from the interfering neighboring base station/stations to 
45 adaptively schedule transmissions to the mobile at 
times when low power transmissions can be made. 
Again, it must be noted that the interfering neighboring 
base stations may only be interfering in one sector and 
thus, the determination of whether that base station is 
50 lightly loaded is made based solely on the downlink pow- 
er within the interfering sector. Thus, in fixed power sys- 
tems, the base station of the present invention sched- 
ules transmissions at times when high data rates can 
be achieved. In power control systems, the present in- 
55 vention schedules transmissions when low power trans- 
missions can be made, thus servicing its mobile devices 
with less power, which reduces interference to its neigh- 
bors. In either system, the base station of the present 
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invention increases the overall throughput of the sys- 
tem. 

[0017] The present invention takes advantage of the 
statistical fluctuations of each cell's forward link transmit 
power. A base station's transmit power can fluctuate 
with the number of mobile devices it is servicing. Fur- 
thermore, since Internet traffic often appears bursty so 
that periods of high data rates are followed by periods 
of inactivity, a base station's transmit power may be low- 
er at times during which fewer of the mobile devices it 
is serving are receiving data. At other times, a base sta- 
tion will transmit near its maximum power, for example, 
when it has a number of active mobile devices, all of 
which are simultaneously receiving data. 
[0018] Fig. 2 illustrates a base station 22 constructed 
in accordance with the present invention. The base sta- 
tion 22 includes a controller 30, antenna 34 and radio 
module 32 connected in a conventional manner. The ra- 
dio module 32 contains a plurality of radios 32a, 32b, ... 
32x. The controller 30 may include a programmed mi- 
croprocessor coupled to a memory device or it may be 
an application specific integrated circuit (ASIC). It is de- 
sirable for the controller to include a programmed proc- 
essor and memory so the methods of the present inven- 
tion can be implemented in software. The controller 30 
is coupled to the radio module 32 and is in communica- 
tion with the MSC. The controller 30 controls and coor- 
dinates the operations of the base station 22 including, 
but not limited to, call processing and power control 
functions (if the system uses power control) while also 
communicating with the MSC. With the provision of 
some additional software, the controller 30 will also im- 
plement the methods 100 (Fig. 3), 200 (Fig. 4) of the 
present invention. 

[001 9] The following example will be used to illustrate 
the operation of the base station of the present inven- 
tion. With reference to Fig. 1 . the system 10 utilizes a 
1/3 frequency reuse pattern and a mobile device M is 
located within a sector 1 b of cell 1 . In this example, the 
mobile device M, which will be serviced by base station 
22a, is near the vertex that joins cell 1 to cells 2 and 7. 
In this example, it is presumed that most of the interfer- 
ence that the mobile device M experiences will be from 
the base stations servicing sectors 2 C and 3 a . It should 
be noted that there could also be interference from the 
base station servicing sector 7 C or other sectors within 
the system 1 0, but for this example, it is presumed that 
most of the interference that the mobile device M expe- 
riences will be from the base stations servicing sectors 
2 C and 3 a . The determination of the base stations pro- 
viding the most interference to the mobile device M can 
be performed during system set-up, calibration, or any 
other suitable time, by measuring the interference ex- 
perienced atthe mobile device M from each neighboring 
base station(and each sector) or by any other method 
including, but not limited to, geographical or mathemat- 
ical evaluations and simulations. It should be noted, 
however, that the exact mechanism used to determine 



which base stations provide interference to the mobile 
device M and which ones provide the most interference 
does not matter. Thus, the interfering sectors are 2 C and 
3 a , which means that most of the interference that the 

5 mobile device M experiences will be from base stations 
22b and 22c (from their downlink transmissions to 2 C 
and 3 a ). Thus, in this example, the servicing base station 
is base station 22a and the interfering base stations will 
be base stations 22b and 22c. The system in this exam- 

10 pie is a fixed power system and it is desirable for the 
servicing base station 22a to transmit to the mobile de- 
vice M when the interfering neighboring base stations 
22b, 22c are lightly loaded with respect to sectors 2 C and 
3 a so that the transmissions to the mobile device M can 

15 be made at a higher data rate. 

[0020] Referring now to Figs. 1 and 3, a first exempla- 
ry method 100 to perform adaptive data scheduling us- 
ing neighboring base station load information is now de- 
scribed. As noted above, it is desired that the method 

20 100 be implemented in software and executed by the 
base station 22 illustrated in Fig. 2. It should be noted, 
however, that the method 1 00 could also be implement- 
ed in hardware, such as an ASIC, or a combination of 
hardware and software. It is also desirable for the meth- 

25 od 100 to be executed by every base station 22 in the 
system 1 0. 

[0021] The method 100 begins when the servicing 
base station 22a selects a mobile device M to which to 
transmit data (step 1 02). The servicing base station 22a 
30 also identifies potential interfering neighboring base sta- 
tions based on the location of the mobile device M as 
well as possibly on the signal strength received by the 
mobile M from other base stations. For a mobile device 
M near a cell or sector border, e.g., 2 C and 3 a , the base 
35 stations servicing these sectors generally will be the po- 
tentially interfering neighboring base stations. Thus, 
these sectors 2 C and 3 a , and the base stations 22b and 
22c servicing them will be identified as the interfering 
neighboring base stations. Depending on geography. 
40 traffic and experience, the servicing base station 22a 
can be programmed to monitor and identify other sets 
of interfering neighboring base stations during initial set- 
up and testing of the base station 22a. For instance, all 
of the adjacent cells could be monitored for a mobile de- 
45 vice M near a cell or sector border, or cells outside those 
immediately adjacent to the cell of the servicing base 
station 22a could be monitored. 
[0022] At step 1 04, the servicing base station 22a de- 
termines if the mobile device's interfering neighboring 
50 base stations 22b, 22c are lightly loaded with respect to 
the interfering sectors 2 C and 3 a . One technique for de- 
termining whetherthe interfering base stations 22b, 22c 
are lightly loaded (or not) is disclosed in EP Application 
no. 01 304 478.9 which describes providing the servic- 
es jng base station with an antenna for directly measuring 
the downlink power of interfering neighboring base sta- 
tions. Once the downlink power is measured, it is com- 
pared to a reference downlink power for that neighbor- 
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ing base station, and a determination as to whether the 
interfering neighboring base station is lightly loaded is 
made based on the comparison. 
[0023] This same "mutual monitoring" technique can 
be utilized by the present invention. Since the present 
example utilizes a 1/3 frequency reuse pattern and mul- 
tiple sectors in a cell, the "mutual monitoring" technique 
of the co-pending application could require a slight ex- 
tension to ensure the proper monitoring of the interfer- 
ence on a per sector basis. For example, since it is pos- 
sible that the mobile device M can potentially receive 
significant amounts of interfere nee from base station 22f 
via sector 6 b , the servicing base station should be able 
to measure the downlink power of base station 22f in 
the direction of sector 6 b . However, if the downlink pow- 
er measuring antenna in sector 1 b receives power only 
in the direction of its own sector, this antenna will not 
receive significant power from base station 22f in the 
direction of sector 6 b , even though the mobile can. In 
this case, the downlink power measuring antenna of 
base station 22a in sector 1 a can be used to measure 
the powerf rom base station 22f in the direction of sector 
6 b ; this information can then be transmitted via base sta- 
tion hardware from sector 1 a to 1 b . 
[0024] Another technique for determining whether the 
interfering base stations 22b, 22c are lightly loaded (or 
not) with respect to interfering sectors 2 C and 3 a , is for 
the mobile device M to take measurements of the power 
it receives from the interfering neighboring base sta- 
tions. Once the mobile device M takes these measure- 
ments, it can report it back to the servicing base station 
22a, which will then use the measured power to deter- 
mine if the interfering neighboring base station is lightly 
loaded with respect to the interfering sectors. 
[0025] If at step 104 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are not lightly loaded with respect to the 
interfering sectors 2 C and 3 a , then the method 1 00 con- 
tinues at step 106. At this point, a transmission to the 
mobile device M would have a low C/l. At step 106 the 
servicing base station 22a will not transmit to the mobile 
device M at this time unless there are no other mobile 
devices with high priority for service. The servicing base 
station 22a can use the time slots to transmit with high 
data rates to mobile devices that are not experiencing 
interference from their neighboring base stations. 
[0026] If at step 104 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are lightly loaded with respect to the in- 
terfering sectors 2 C and 3 a , then the method 1 00 contin- 
ues at step 1 1 0. At this point, a transmission to the mo- 
bile device would have a high or acceptable C/l. At step 
110 the servicing base station gives high priority to 
transmit to the mobile device M. Thus, the method 1 00 
attempts to transmit to mobile devices at times when the 
data rates used will be highest. This substantially in- 
creases the data rates of the mobile device M and the 
overall throughput of the system 10. 



[0027] The present invention will now be described 
with its use in a power control system. As is known in 
the art, a base station process known as power control 
regulates the transmitting power of the base station and 

5 the mobile devices communicating with the base sta- 
tion. This typically occurs in CDMA (code-division mul- 
tiple access) systems, but it can be incorporated into 
third generation TDMA systems as well. The power con- 
trol process also regulates the number of users that a 

10 cell can support at any one time based on the amount 
of noise and interference present within the cell. Inter- 
ference caused by users of the same cell and interfer- 
ence caused by users in other cells is a limiting factor 
to the capacity of the cell and the system. It is desired 

15 to reduce the power of transmissions to and from the 
base stations and thus, reduce the amount of interfer- 
ence within the cells (or sectors within the cells) so that 
the capacity and throughput of the system can be in- 
creased. 

20 [0028] The following example will be used to illustrate 
the operation of the base station of the present invention 
with a system utilizing power control. With reference to 
Fig. 1 , the system 1 0 utilizes a 1/3 frequency reuse pat- 
tern and a mobile device M is located within a sector 1 b 
25 of cell 1 . As in the prior example, the mobile device M : 
which will be serviced by base station 22a, is near the 
vertex that joins cell 1 to cells 2 and 7. It is presumed 
that most of the interference that the mobile device M 
experiences will be from the base stations servicing sec- 
30 tors 2 C and 3 a . It should be noted that there could also 
be interference from the base station servicing sector 7 C 
or other sectors within the system 1 0, but for this exam- 
ple, it is presumed that most of the interference that the 
mobile device M experiences will be from the base sta- 
35 tions servicing sectors 2 C and 3 a . The interfering sectors 
are 2 C and 3 a , which means that most of the interference 
that the mobile device M experiences will be from base 
stations 22b and 22c (from their downlinktransmissions 
to 2 C and 3 a ). The servicing base station is base station 
40 22a and the interfering base stations will be base sta- 
tions 22b and 22c. The system in this example utilizes 
power control and thus, it is desirable for the servicing 
base station 22atotransmitto the mobile device M when 
the interfering neighboring base stations 22b, 22c are 
45 lightly loaded with respect to sectors 2 C and 3 a so that 
the less power is used during the transmissions to the 
mobile device M. 

[0029] Referring now to Figs. 1 and 4, another exem- 
plary method 200 to perform adaptive data scheduling 
50 using neighboring base station load information is now 
described. As noted above, it is desired that the method 
200 be executed by the base station 22 illustrated in Fig. 
2. It is also desirable forthe method 200 to be executed 
by every base station in the system 1 0. 
55 [0030] The method 200 begins when the servicing 
base station 22a selects a mobile device M to which to 
transmit data (step 202). The servicing base station 22a 
also identifies potential interfering neighboring basesta- 
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tions based on the mobile device's location (described 
above). At step 204, the servicing base station 22a de- 
termines if the mobile device's interfering neighboring 
base stations 22b, 22c are lightly loaded with respect to 
the interfering sectors 2 C and 3 a . This determination can 
be made by one of the two techniques listed above. 
[0031] If at step 204 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are not lightly loaded with respect to the 
interfering sectors 2 C and 3 a , then the method 200 con- 
tinues at step 206. At this point, a transmission to the 
mobile device M would result in a low C/l at the mobile 
device M and would require an increase in transmission 
power to compensate for the low C/l. At step 206, the 
servicing base station 22a gives low priority to transmit 
to the mobile device M . This way, the servicing base sta- 
tion 22a would not waste power on this transmission. 
More importantly, by not transmitting with increased 
power, the servicing base station 22a will not increase 
the interference to mobile devices that receive the most 
interference from the servicing base station 22a. 
[0032] If at step 204 the servicing base station 22a 
determines that the interfering neighboring base sta- 
tions 22b, 22c are lightly loaded with respect to the in- 
terfering sectors 2 C and 3 a , then the method 200 contin- 
ues at step 21 0. At this point, a transmission to the mo- 
bile device would have a high or acceptable C/l and less 
power is required for the transmission. At step 21 0 the 
servicing base station transmits to the mobile device M 
with high priority. Thus, the method 200 attempts to 
transmit to mobile devices only at times when lower 
powertransmissions can be used. This substantially re- 
duces the co-channel interference caused by the serv- 
icing base station 22a and substantially increases the 
overall throughput of the system 10. 
[0033] The methods of the present invention is pref- 
erably implemented in software and the software in- 
structions and data can be stored in PROM, EEPROM 
or other nonvolatile memory connected to or contained 
within the controller. The software used in the present 
invention can be stored on a hard drive, floppy disc, 
CD-ROM or other permanent or semi-permanent stor- 
age medium and subsequently transferred to the mem- 
ory of the controller. The program embodying the meth- 
od of the present invention can also be divided into pro- 
gram code segments, downloaded, for example, from a 
server computer or transmitted as a data signal embod- 
ied in a carrier wave to the controller as is known in the 
art. 

[0034] While the invention has been described in de- 
tail in connection with the preferred embodiments 
known at the time, it should be readily understood that 
the invention is not limited to such disclosed embodi- 
ments. Rather, the invention can be modified to incor- 
porate any number of variations, alterations, substitu- 
tions or equivalent arrangements not heretofore de- 
scribed, but which are commensurate with the scope of 
the invention. Accordingly, the invention is not to be 



seen as limited by the foregoing description, but is only 
limited by the scope of the appended claims. 



5 Claims 

1. A method of transmitting information to a wireless 
device in a telecommunications system, said meth- 
od comprising the steps of: 

10 

determining if at least one neighboring base 
station of the wireless device has a load below 
a loading threshold; and 
adjusting data transmissions to the wireless de- 
15 vice based on the determination. 

2. The method of claim 1 , wherein said adjusting step 
gives high priority to transmit to the wireless device 
if it is determined that the load of the at least one 

20 neighboring base station is below the loading 
threshold. 

3. The method of claim 1 , wherein said adjusting step 
transmits to the wireless device with low priority if it 

25 is determined that the load of the at least one neigh- 
boring base station is not below the loading thresh- 
old. 

4. The method of claim 1 . wherein said determining 
30 step comprises: 

identifying neighboring base stations that may 
interfere with transmissions to the wireless de- 
vice based on the location of the wireless de- 
35 vice and received signal strengths at a wireless 

device associated with the identified base sta- 
tions; 

monitoring the load of the identified base sta- 
tions; and 

40 comparing the monitored load to the loading 

threshold. 

5. The method of claim 4, wherein said monitoring 
step comprises: 

45 

receiving a signal indicative of the load from the 
identified base stations; and 
comparing the signal to a reference signal cor- 
responding to the loading threshold. 

50 

6. The method of claim 4, wherein said monitoring 
step comprises: 

receiving a signal indicative of the load on the 
55 identified base stations from the wireless de- 

vice; and 

comparing the signal to a reference signal cor- 
responding to the loading threshold. 
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7. The method of claim 1 , wherein the wireless device 
is located within a sector of a cell and the at least 
one neighboring base station is a base station that 
provides significant interference to the wireless de- 
vice. 

8. A method of transmitting information to a wireless 
device in a telecommunications system, said meth- 
od comprising the steps of: 

determining if neighboring base stations of the 
wireless device have a load below a loading 
threshold; and 

adjusting data transmissions to the wireless de- 
vice based on the determination. 

9. A base station for a wireless telecommunications 
system, said base station comprising: 

a controller said controller for determining if at 
least one neighboring base station of a wireless 
device has a load below a loading threshold 
and for adjusting data transmissions to the 
wireless device based on the determination. 

10. The base station of claim 9. wherein said controller 
adjusts the data transmission by transmitting to the 
wireless device at a high data rate if it is determined 
that an aggregate load from a significant interfering 
neighboring base station is below the loading 
threshold. 

11. The base station of claim 9 ; wherein said controller 
adjusts the data transmission by transmitting to the 
wireless device with low priority if it is determined 
that an aggregate load from significant interfering 
neighboring base stations is greater than or equal 
to the loading threshold. 

12. The base station of claim 9 ; wherein said controller 
determines if the load of the at least one neighbor- 
ing base station is below the loading threshold by 
identifying neighboring base stations that may inter- 
fere with transmissions to the wireless device based 
on the location of the wireless device or received 
signal strength at a wireless device associated with 
the identified base stations, monitoring a load of the 
identified base stations, and comparing the moni- 
tored load to the loading threshold. 

1 3. The base station of claim 1 2, wherein said controller 
monitors the load of the identified base stations by 
receiving a signal indicative of the load from the 
identified base stations and comparing the signal to 
a reference signal corresponding to the loading 
threshold. 

1 4. The base station of claim 1 2, wherein said controller 



monitors the load of the identified base stations by 
receiving a signal indicative of the load on the iden- 
tified base stations from the-wireless device and 
comparing the signal to a reference signal corre- 
5 sponding to the loading threshold. 

15. The base station of claim 12, wherein the wireless 
device is located within a sector of a cell and the 
controller identifies neighboring base stations as 

10 base stations that provide the most interference to 
the wireless device. 

16. A wireless telecommunications system, said sys- 
tem comprising: 

15 

a first base station, said first base station for 
determining if neighboring base stations of a 
wireless device have a load below a loading 
threshold and for adjusting data transmissions 
20 to the wireless device based on the determina- 

tion. 

1 7. The system of claim 1 6, wherein said first base sta- 
tion adjusts the data transmission by transmitting to 

25 the wireless device with high priority if it is deter- 
mined that the load of the neighboring base stations 
are below the loading threshold. 

1 8. The system of claim 1 6, wherein said first base sta- 
30 tion adjusts the data transmission by transmitting to 

the wireless device with low priority if it is deter- 
mined that the load of the neighboring base stations 
are not below the loading threshold. 

35 1 g. The system of claim 1 6, wherein said first base sta- 
tion determines if the neighboring base stations 
have a load below the loading threshold by identi- 
fying neighboring base stations that may interfere 
with transmissions to the wireless device based on 
40 the location of the wireless device or received signal 
strengths from the identified base stations, monitor- 
ing the load of the identified base stations, and com- 
paring the monitored load to the loading threshold. 

45 20. The system of claim 1 9, wherein said first base sta- 
tion monitors the load of the identified base stations 
by receiving a signal indicative of the load from the 
identified base stations and comparing the signal to 
a reference signal corresponding to the loading 
50 threshold. 

21 . The system of claim 1 9, wherein said first base sta- 
tion monitors the load of the identified base stations 
by receiving a signal indicative of the load on the 
55 identified base stations from the wireless device 
and comparing the signal to a reference signal cor- 
responding to the loading threshold. 
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22. The system of claim 16, wherein said system is a 
time-division multiple access (TDMA) system. 

23. A time-division multiple access telecommunica- 
tions system, said system comprising: 5 

a base station, said base station for determin- 
ing if an aggregate load from significant inter- 
fering base stations is below a loading thresh- 
old and for adjusting data transmissions to the 10 
wireless device based on the determination. 



15 



20 



25 



30 



35 



40 



45 



50 



8 



EP 1 180 881 A1 



FIG. 1 




4 



9 



EP 1 180 881 A1 



FIG . 2 





10 



EP 1 180 881 A1 




11 



EP 1 180 881 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 5711 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
pj^'!®^£!i.P^^9.??H 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



EP 0 767 548 A (AT & T CORP) 
9 April 1997 (1997-04-09) 

* column 1, line 50 - line 58 * 

* column 6, line 13 - line 26 * 

* column 10, line 30 - column 11, line 40 



US 5 914 950 A (TIEDEMANN ET AL) 
22 June 1999 (1999-06-22) 

* column 9, line 25 - line 49 * 

US 6 069 885 A (FQNG ET AL) 
30 Hay 2000 (2009-05-30) 

* column 5, line 25 - line 45 * 

* column 6, line 25 - line 38 * 

* column 9, line 63 - column 10,, line 11 * 

* column llj, line 43 - line 49 * 



1-23 



1-23 



22,23 



H04L12/56 



TECHNICAL FIELDS 
SEARCHED (liU.CI.7) 

H94Q 



The present search report has been drawn up for all claims 



Pla.ce of searc-i 



BERLIN 



Dctc; -J completion of the search 

28 September 2001 



Palencia Gutierrez, C 



CATEGORY OF C ITE D DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document! of ins same category 
A : technological background 
O : nan • written disclosure 
P : intermediate document 



T ; theory or princ pie underlying the invention 
E : earlier patent document, but published on, or 

alter the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member ol the sane patent family, corresponding 
document 



12 



EP 1 180 881 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 39 5711 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

28-69-2001 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 1 


EP 0767548 


A 


09-04-1997 


US 


5734646 A 


33-03-1998 








CA 


2184772 Al 


06-04-1997 








EP 


0767548 A2 


09-04-1997 








JP 


3066327 B2 


17-07-2000 








JP 


9186646 A 


15-07-1997 








NO 


964220 A 


07-04-1997 








US 


6088335 A 


11-07-2OOG 








us 


6069883 A 


30-05-2000 


US 5914950 


A 


22-06-1999 


AU 


7246698 A 


30-18-1998 








CN 


1263675 T 


16-08-2000 








EP 


0974237 A2 


26-O1-20O0 








TW 


391099 B 


21-05-2008 








WO 


9845966 A2 


15-16-1998 








US 


5923650 A 


13-07-1999 








ZA 


9802973 A 


13-10-1998 


US 6069885 


A 


30-05-2000 


EP 


8948855 Al 


13-10-1999 | 








TW 


420910 B 


01-02-2001 








W0 


9829988 Al 


09-07-1998 





Far more details about; this annex : see Official Journal of the European Patent Office, No. 1 2/82 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(ll)Publication 

1020050099633 A 

number: 

(43)Date of publication of application: 
14.10.2005 



(21)Application 


1020057015714 


(71)Applicant: 


QUALCOMM FLARION 


number: 






TECHNOLOGIES, INC. 


(22)Date of filing: 


24.08.2005 


(72)lnventor: 


LAROIA RAJIV 


(30)Priority: 


24.02.2003 1 




FAN JOHN L. 








LI JUNYI 


(51)lnt. CI 


H04B 7/26 








H04B 17/00 








H04B 1/00 







(54) PILOT SIGNALS FOR USE IN MULTI-SECTOR CELLS 

(57) Abstract: 

Pilot signal transmission sequences and methods are described for use in a multi-sector cell. Pilots 
in different sectors are transmitted at different known power levels. In adjacent sectors a pilot is 
transmitted while no pilot is transmitted in the adjoining sector. This represents transmission of a 
NULL pilot signal. A cell NULL is also supported in which NULL pilots are transmitted in each sector 
of a cell at the same time. Multiple pilot signal measurements are made. At least two channel 
quality indicator values are generated from measurements corresponding to at least two pilot 
signals of different power levels. The two values are transmitted back to the base station which 
uses both values to determine the transmit power required to achieve a desired SNR at the 
wireless terminal. The wireless terminal also reports information indicating its location to a sector 
boundary. 



^fl^j-Sl 10-2005-0099633 



( 1 9) tfl ^-pI^-^-^I ^ (KR) 



(12) ^7]| 



6'I(A) 



(51) „ Int. CI. 7 
H04B 7/26 
H04B 17/00 
H04B 1/00 



(21) #^»1Jl 
(22) 

al^§ ^#^^1- 

(86) 



10-2005-7015714 

2005^08^24°=! 

2005^08^24°=! 

PCT/US2004/005241 

2004^02^20°^ 



(11) ^7fl«iS 

(43) ^7fl^> 



(87) ^1^7fl «1Jl 



10-2005-0099633 
2005\H0€l4«J 



WO 2004/077685 
2004^09^10^ 



(30) 



10/648,766 
10/648,767 
60/449,729 



2003 1 d08€25 o J 
2003^08^25°] 
2003\!02€24°J 



^l^-(US) 
*1 ^(US) 
*1^(US) 



(71) 



tt^a| 07921, ti^^iEl, BH^iE^ ^, -°- ofl^ g>o]$]lol 202-206 ^->-°-i 135 



(72) t^*} 



^ Tf*1*l 07920 wfli^ 3*1 455 

* ^, <a. 

tt^I 07039 s^wjis. s-s] c^ol ta 7 
el ^°1 

Tf^^l 07921 HflE.?]iEi -°-^l Efl<y 357 



(74) cfle]°] 



(54) 4^"^ |fll|6( A>-g-§>7l W ^PH* ^JrE- 



^(NULL) ^-J- Ajjr 7d** M-Bl-\flT^. ^ ^o] Z|-^lE^oll^ ^ ^£ 

^I^W. ^Tgol ol=.o^tq.. Ajo^ = 7 flcq ^ ^ X ] A1 ^ gj-sol ^3 Cl^- 34^ Sflifi^-S] 3^ 

5L ^ 7fl£] a] JiSofl cfl-g-el ^ ^^j^r}. ^ 7fls] r}Al 7H^-A3 3*3*1, 7l*|-5fv& <£ 

* ¥^ T&^H^Sl ^sr}^ SNR* 1 t^§>7l ^Sfl 3* ^# ^^*>7] flefl A>-g-*Vrl. ^ ^^7]^ JE*V <S| 



mii2vi 



- 1 - 



^7fl^ 10-2005-0099633 



19 



6li S> i 0-\ 



^1 - 



£ t^^r ^ 1-^1 ^li^^l 53 ^-s, iii} ^^l^s, sfl\i ^*3§>7i #*1 ^ H 0 >^ofl 33- 

^A] Al^A^o^, 7lxl^(BS)^ ^HM ^ ^^ V 7l^(WT#), #<H, i^S^T ^^717} 7] 

A^o] -filfleM Q^S. C-1-S-*H1 Hj-eJ-, 7]^S\. ^ ^7} A}o]o^ «Aj ^A] >J o] 5^0. s.^ _ 

S ^ a^t} 7_HJ# ^ Sicf. ufl^ i^l^fe 7] ^ sfl^a^fe ^3<?l 5JAS ^ Sirf. ne] 

q-, i^ol 2 ^ AflE^Tl 7_H^ 7lAl^o] 3^ iSflifi. <i# S"^, *>M- ^E^Sl J*$H 

-tfM^ l~tf3-2-S. 3* Aj-o. H. W-(f ract i on )A 0 VollA^| Sjl&aj QJ^ j^fl 3* 

^fe ^5^Al(A>Ai^A^) Al^^ S ^^Cj-. Hl-O^S A]^ # ^ ^^\JL, ^l^cfl ^^-til(SNR)^ 5^ it 

Hl# JEfe ^7>£q 1E5)2] BS°1] iLJl^Vr}. ^ols/^ol a1^^ a] 3^] 2]^§>xl ofl# yfl>§ 

^olS7> ^^Alol^, 7]- All ir.o]2: ^ ^ E] 7> 7>^ J^S^E^ 2] -^^(contribution) o] ^7-]s>a1 ^ 0 ^ 

^1S^^BS7> l^^HAl SNR^l A}Jr ^;^.S>^ o]f 7)1 ^*>ir^l <4^} 7 }d\] ^ 

^, 7l*R£ A>-g-^ s.A^ ofle] i£Aj 3^ ^1^1 gj ^^^1 cflgfl ^ &*k7]*H*\SH ^^-7>^?V ^A]^ SNR* ^ 
gfl Al^ j$.iji|Sl a]^ 5^14^. ^aJ*V ^ sftrq-. 3.5114, * ^ols/7>^ol a]^ a]^ ^offl 2l^s>ir 

S, <*1|# l"^, ^Bl^°11^2l 7lAl^- Al*-&S^-Elel AflE^T} 7>^# i#s>^ ^-f^l, ^^1 3^ 

a]^#S^-E1 SNR-8: ^#§>fe £*1 A>^-Elfe 71^^ ^#^§>r}. °1 E d °1 ^>*Elfe 7l#o11 £qdH <gol 

^ 5jM, i» ^r<a s)-^ 5ll 1 t 0 flA : |i2l SNR^r a] J: %v^ S a^ WToflA-] SNR^- BS71- ^^-s> 

Til ^^s>7Hl y-^^^jx a-Aj^rl-. 7lAl^-ol 7lxl^ Ali Sflifi^ cfl sfl ^^Jsl SNR<>11 ^r^*t ^^7l°l 

« ^ ^-7}^<?1 A^ 7 > ^A|Elj7 j ^Aj Slsfl ^SlU, 7]a1^o. S ^iL7> ^ 

Cf. *l 5 d ¥^1 ^7l2l f-A] sfl^ olSj- *t^S. S^eVo_ S ,A| ; A>^-^ #2:, ofl J^A^ S c > S-Aj S tg j^lES ^ S> ^ 

^Jsl SNR21 ^-g-71-^^ 5llf# 7]^}^9] i?ll#e^ ^H*!- ellt-i; 5fe ^^^^l ^^7l Ailn^es. ^ 

2f^J=L S SVtg-SV - oJ Jlj tcl-El-A^ ^7>^*VSNR* ^«>J1, ^lSlir 3^ # ^ ^-*>ol rt /I£fe ^ o} ^ •§ 

Aj-71 ^^6)1 7laSM, #*1, Cf^ ^El SA] Al^^S-O^ 7lAl^ A}^ 3] t^S^ Cjrt 7 l ^A] A] 

S. SNR# Sl^sr>7Hl f^t 7lAl^-oll ^l^s>ir 3I J7> ^ tiJll- fl*V Afl^JI A]^*> ^-^1 ^ 

ol ^ji.s->cl-^ ^^s>cl-. ^7>^ilS, 7flA}5] ^/J£ir ficl- rl-o>e> §^ ^Aj^ xl^s>7l fl^l, -flS; r}^ a^e^ 
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<*fl* S^, tq^g. a] J: sj-sj^. snq s«i»2l A}-g-^ s«v c}^ ^fl^ -&-°l«>^l *>fe 7fl^^l ^ 

^W>1 ol ^.ol*|fe <SJfc|M §-«J# <M-8"*H ^ r}^ ^jE^S^-E^ Tl^o} J^s] ^-<=>1*>^1 *V^. 

S^fl7} ^]E^]Ai ^TflSl^r i^^Sj «g=ofl <^-g- Pl^7l nfl£-6fl, ^ ^0]^^ ^A> ^i=. ^^S>711 fi-<^^. 

^E^#S^-E^ tol^ ^^«>7l ^§11, ^E n ^ 3)-^*, c|£- #0^ ^ S ^ 3^^ oj^sv 4| 

E"| A"| ^-X\CH] #^-?>}jl y AV^AIESS], Hl-^llS 3X|-^# 5>ir 2)-^^ A)Jr.±= ^Aj-g j^Q]^. A] J: ^^ol Ol 

Jf^Xlfe *|EW*1 Aj^^c}. Ufl^ ±0]^ ^-g- %-O}0>\?]} 5>7l ^sfl, <S-f A]Al^S.6)l^ ^ ^ o] ^ ^2} 7| °- 

6fl, ^o] £E ^E^#Ol ^ 3)-^** ^ to|Af ^^§>7l ^Sfl A>^-El^ &&<%*\ <=H TE| *V j^JE^j ^o> 

a ^xflofl^ Ai^SlAl $7l ttfl^oH, &A 0 1-ol ojo^ AjJ:^ ^e>ls, o|# #d ^ £ ^ ^ 

A]Jl 2}^ ^ol^Sl ^flAl A) Jr. Aj^ s^o] %>^SA^ WTt fl* ^£^3 <HQ SNR# <*^*h ^ 5&7|| 

oil nJ-BM, 7fl^^*l WTtS^El°l ^ SNR ft^fe nflS^S, ^ 7fl2l *fl^ #^ AlAl7> J±*g- ^ 

S>^, ¥ 7fl^ #^ AlAl7f ZfZ^ A^S Cf^ *V^ # A>^>^ $^1}. ^ ^fl^ #^ ^ A] 7\ & *V^S 

^ §>L+fe «g @1 ^11 ^A]^ Al^ofl Cfl-g-g>fe ^1 ^-QjS a) J; ^--^ = 

V| ^Al7> ^ ^J7l ^ ^ AS^l ^11 <^ B ^ ^ 7112 Al* ^« S 

^ ^a]^ 340^^ a] 35:0,1 tfl^-s:>ir 7,12 s)-<a^ a] j: i = S?lH 5>^?^ SlS#iiLA n ^ 

*r 31^= Till 5? 7112 *im #^ a1a1^> gj; it 73 *v^# z^-z^-o. £t> y>s oj-oflA-l cflt> -¥-7>^9J 

* 7>^ ^ sacf. 

MS. r}^ A>^-sr>^ t^S^ WT ^ ^ 7flS] Sim A1A17} S*>S>^ 7fl « ^ o] WT^S-^-E^ 9] 

H)C U J1^ 7l^l^-(BS)°l ^7ll-o1| Al A SNR#^1 ^l^S>^r ^ S ofl» A] Jr. j^fl fo| A n , ^S. 

WTl-oflTll a1^*v ^ sa»l BS^l ^sfl -Ti^sl % ^.flfe ^.A o val °ie^7^ %i 7 ^q. ji^s\o] ^d}, a^ cf = 

WTtl a^s. cf# ^ 9X^, T-lTVoil ^§ ^ sftrq-. WT ^716)1^, ^a]^ a]j: fts^l 

* ^oi^si 21^^^ ^ t^^A^ "^oi^ ^ el-9j"ole1- aI^ei^ zjAioii 3.^^ - oj^ ^js s_a^ efojo] 
<gH>^ o_ s f-jz)-§|-^i e« v 7l nfl^-ofl, i^-e). Ti).e)-ni E ^ ^ 5}?1# s-a^^oii ^^-§>xi ^§>4. Alois ^ 

^-o-s^l, ^a^ cfl«> i^is ^-^ el-^Joi ^ ojir}-. o. s> j^qjs A]j: fe ^1 ^^s>7l 

flSfl Till SllfS Al^ElJZ, ^2 3^-^^. A]35/ fe X| 2 CflolEj ^l^J-S- SS-S>7l ^ Sfl ^1 S)-^ Sfl ^ 2 

sll^oiiA^ol ^^^cf. ^12 sil^ -g^. aJaHIs.oHa-1 xlS7> ^ ^ satq-. a 0 v 7 i 340^ a]j: ^.q-o}^^ 
(omni-antenna)l- AV-g-s}^ Q ^, s>i42| 5>fe ^oflA] A>^-^ ^ 01^^ 

^ o. $7|ollA^ 1^0^ 3|.^ol SNR* ^7}S. ^7g«1-cf. 7flE^2l a ^cfl^, 

A-ls r}^ ^E n # y^d\]M\ Ai^^ ol dfl aI^i ^ 7 ^ ^ ^ ^(<^1« ^r 3 !-^ tfl^)# ^>-&-t v 

^ 31^. A 7JlE n S^E n Ai^^l ^ f^^jiLS, jiAj oj-jji^ 3XA^, MS. c}^- WTt^ 7ls c}^. 34^)s. ^ 

A]3£# ^a]*V ^ 5at q. - ^ El # A>ol2l .^El7> S^Aig> 7 l nfl^ofl, ^q^|^-<^>H Ti^^^r a]3L#^ ^ ^E n # 

ofl tflSV ^oliE(7VAj) 7 > ^ ^ ojcj. AflE n # Z^Zl-ol ^ol^l ^^(oilS. so^ AlTl ^) Aj-oflA-1 2L±= 7 n 2l 

A]Jl S)-^# Ai^^rLS (2Lfe a^ CfS ^ El #* 7>S^e^ JL%£ Aljl Ai^g>£L^ ^E]^ ^o^Al 

^E^2] WT<^1 Cfl*> ChB TdlET-SS-^E^ ^ o. a]J:-o)^ h^o]^ ZE±=- 7>^l-tol2:2l #A^ Ztfecf. ^ 
TflEnl-STf E n 2l 7}Ajol ^ol^| 7^51, ofls. s.^ j OFDM ^Afli Al^Efl2l SS-A^lA^ ^-QjSV «l^S>fe 

Ai^§>5L^ A^S C}^ 7jjEH-Ol ^^Elir 7^^2] ^AHHlA-1 ^g}^ A]J: s)-^S iTlia^* ^ ^ Hej ^>cf. 

7}^S. Ai^Slol BS<^] Slsfl WTS <8=^fe AlJr ol ^rifl WT ollA^2l * h^l^ oq ^Aj ^- S-Aj 3).*^. A^ Cf^- ^ 

E^ ¥a*> 7,l7>oll &A 0 >ollA^ Alois Qj a. ^QJ^.= ^_ Ai^§>S^- ^Hl ^ ^77^, nS n s>Cl-. A^ S CfS. ^ 
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tH#fe ^Ei# AA$\ #*3fe ^<&* ^S.^] tflsfl Ms- 3* ^-fl a>^-s>£l^ 

<H^i}. #<H, T1S1 g- ^1 ^1 34^ SllfS ^1JL« ^^K&l=- alM^uI, 9J^ ^Ei^r 

Tiofl Till ^-fl ^t^fe cfs. ^12 34-^ sflijs * 3)-^* -*1Jl# ^*s>£^- alM^t*. 

uJ-Tgo) eg AJa^o]) 'A| ^ St-^-l-l-' 0 ! BS°11 2]sfl nWTS ?l*Elfe -ilJl^ -4^ °ll tfl f!" WT°fl >H ^1 * 

tti*V S^i ^*s>^l ^^3. ^t(^£)olcl-. ol# h^l^fe WTi^s] a13l-2]^ to| 

Aj^-o]^ i<t§Vb % ^j-g- 

Sftul, -aiE^s. A>olo] ijfl^gol 2^s|6| ^tHM°1 WT7> rf-S- A^S^Ei <H re) s> Tj-^j^ tcfl, WT°fl^2l ^ 

v-i^|£ ^ji, q-^xl HL^ ^ ^7} tt^3, m^, al^fls s|-<y^S~& 3*«Hr AH1-I-9J =r Si 

A>ol^ i^l<|J^^ WT7> c}^ ^E^l-S-^-E^ ^A]g>^ #±X\7]7] ^sfl BS7> ^E^l-Aj-o^ ^ j^-fl 

* ^l*5>^r A3lE^ c-flolE^7> Aj^^rf. 

^7lofl^2l }r.ol^# ^Aj*V ^ olrf. ^ <t^£ Aj ^ All E^ 3)-^ ^ ^.^s. 

£^oflA^ AjS. WT#S2l ^sfl A}-g-E^ 3J)-^)# BS7> ^A§*V ^ §1 Tfl S>7l ^sfl, WTS-f-E^ BSS ^ iL# 

*v*n ^oi 2 ^/j&ir AflE^v ^c-i^o] Hi-^§>7i ^>*^ ^ safe- § S^-^-cF. 

OFDM 7lH} -tl-el ^-Aj A]ASA ^^o] ^Al^oflAl, 31-^5;^ JEfe A>^}^^^ 3*4H*1 ^1 ^ € 

^-^> 5Ufe, ^T, ^# 7>xl^ S^-olcf. 

^7lA^ "-§-1^ ^"ojel- ^^i^, £7H<%*\ ^>^fe ^ ^^-HHl^, WTfe 34^*^ 34^011 cq 

$5}r i^-s>^, £^ ±°]Z/7}^ iiff Ifsfe 3i)-<§^ S-^S-oflAl SNR* ^7>A] o_ S) W Tfe 

I£«V A3 ^ 34^^ A>^-s><^ I^ol« °1 ^4J^ 4^21 

■US- ^ ^o]2./^d\] ^]*J-s]^ SNR ^- 7fl^*>cf. WTc «>1# = SNR JEfe 1-^^1#2| o]tcl 2:^-^ BS 

2] ^34^ 7flA>^-o 1 l tfl o.s>£L^ ^34^ tfl^(^l~fi-£)-& ^-fM" ^ 5a^". °1 A o V %°11^, € ^ ^^^^l, fe 5L 

& A«E|-I-ol 0>vi, A31E^2] AjH^I6| ^7fl^>ir *H&\ ^ S^ffe] A>-g-^ 3L^, ^ ^^iflSl ^ g-O] 

Cf^. A3lE^# # <aJjL !£ir £fe2] 3^<a^ anf ^-yl^^S. S&o] sflEl^ A)l^*Vcf. o] WT7> AJl 

Ei#2] A^ rf-g- 2ftS^El2] Tj-Aj^- i*>s>ir & ol^S] ^Jj: ufl i^iE yjs. ^^*V ^ oj^ *Vcf. 

aF WTfe 7H^-2] ttS^I WT^a^ ois. ^A]jg SNR ^lff2l BS7> ^ 5^7)1 §>fe SNR-^ 

^ ^7^1^12] a.al^. BSfe iLJl^ WT^lAi SNR* ^§>7l fl^- & *W efl 

^ "#^^1 trj-el-, ^-^ ^^7lfe A^S Cf^- Afll ^ 7112 A>^7HBfl^ j ItfE^A^, 2>B^A], s)-^ ^ ^E.^ 7^S\^ ^<y]^ = 
7fl2] 7^ Cf= ^A]^ 34^5 ^l3£§2l ^ 7fl2] W^, r}^ ^ efl »fi S^-#5L 7}^}^] 

Hi-Aiis i^-fl isnt ^ 711^2] 34^ ^ sa^, *w sflt°i ^fe^ife 

0]K]iV ^^^9J A^^^S gjef. Afll ^A]^ 34.^^. Al^o] JlS^Ei <S^A] ^ Till 7fl^ Xl7l7,> gj;* -^Tg 

Al7l7] ^SH Till SV^o^l o)sfl ^El^r}. 7112 3^<y^ A] J: 0} ^ O^^-E] 7112 ^^=1 gJr^r Till *^2]- 

C^g- 7112 *>^Oll 9]^\ *\^S\0] 7112 X1A17} #^Amtq-. ^ 1 ^ Til 2 ^ #^ ^ A] A> ^7] 
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«*M*H-MH*1 3*34. ^ *W a} <i# S^, s-f- snr <3*> Sr-fr^ ^ 5^4, *> 

i+fe SNR &ol eIji, §>^^ «r £14. 4^ *^sl HL*1 oflAl^ SNR ^ ^ #^ *1 

^ofl iLJlslcl-. iLJlS] $1*1 ^iL^ ola]-^^ = 7l )o) ^ ^ X ] A1 ^ gj-S.^ «- 7 >Sl aflKflS «7flSl DflAlxl^ Al 

*^r}. neiq-, ^-¥-1-^1^, fl^l 3JL*r ~t~ 7fl2l ^ #^ xlAlx> ^l^^el nfl a] *| vfl ofl ^ 3*^4. 

* t^2l HJ-^ A}*1 2] C^tf «. 7 ^ -^S ol^S ^AHlScl s>7l2l A 0 V^*V Ai^ofl ^4. 

V V 2; 7i-^# -li^fi 

£1^^ t^* ^^§>7l flsfl A>-g-Sl^ 3^71 ^ ^A]7l # £LAlg>ir 7fl 

£ 2^ oflAl^ if A) ^-1-51 Al^^^g- £Als>^ 

£ 3* * 4i^s>7l $lSf| Al-g-E^, A^ A]^ ^ofl ^01^7} 2l^s>fe <*H# ^Als}^ 

£ 4^r £ ^4?! flSfl A^El^, ^A}^ rfl * ^Cl3# £Al§>^ ^Al^O] ^0]0^ A]aH1# 

£ 5^ dHEi yi-^is s# ^ ^ 4<y* ^Ais> fe ^ ^21 <qxm ^ahh tn-§-*Hr ^$1 ^ ^ 

£ 6* A] Jl i2l^Aj Aljr S-eJ ^o^s. £ *Vg|-i- if A] x£uV 7 ] ^a] SNR o] SNR1 H ] A] ^ ^ ^ol3# S*>S>fe 
if A] Cj^-7l ^A] SNR"?] SNR0 A>©1 21 ^;^1# ^0l37> A] J! ^^^<?1 ^ o-, A]^ ^o]Z,7} Al^ 7§ °- ^ A] 

SL Si* }r.o}^7\ A] J: fief Aj-O- 7j-$-2l 37fl 7§°-6\] q]X\v}±r 

£ 7^ ^ € ^ ^ ^ Hl-^S 3^5- ^Als>^ ^21 3711 

OFDM -^aH1# $1*V 6||a1 3 Aln^^^ £Al§>i- 

£ 8^r ^ofl ^ yl-^flS ^^-l-, ^ 34^*, € ^ ^^^T-i-Sl I" S^S| all# ollAl§>i^ 

£ 9^-& ^Sl ^JlEl 7| Til Ajii ojEflS-o,] ^21 Aji^ o^gfl A>^-Sl^. ^13 ^ &\ ^fl(fil ^A^ if A] ^-^- 7 ] 

* $1$ 37fl Aj-^-E.^. ^Als>^ 

£ 10^ # ^^°11 ^ 3 01-^31 AflEl^^ i*^>^ ^#0. ^ o.^ H}^-Sl^ 37fl AflEl -^^-^^ A>^-^>i= 

^1^« <^lAlsr>^ JE^. 

£ 12^r 5 ^ofl 1421- 7-<S^ o^lAl^ 71^1^ oflAlsl-ir 

£L 13* ^ #^°11 nj-el- ^7*1^ ^Al^l ^Aj ^t7lf ^Al5>^ JE^. 

£ 14fe ^ «^Sl 4321 ^21 ^E^ollA-1 3^-0^^ 7d*s>7l $1*1 ^^1# oflAl^-fe 5L^. 

£ 15 £ 17* * t^^l ^ 3)-^^ Al^L ^ ^iL2l- *>7ll a)lAl Al uj-cg^ s. Al^s.^- ^Al§>fe SL^. 

£L 18* * ^ofl ^ ^ 43 •& 107fl2l a^ r}s aiAj-o^ 4*1^ a>H# ^7lS>^ £L^. 

£ 19^r * #^21 w o V^^ ^*l5>ir oflAH ^-4d ^^l S] ^aV^ 0^1 S}^ #S*a>1=. 
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£ 20* £ AAA AAA *^*>* °\}AA A A ^A <AAAA #S**J=. 

■£] A] Ojj 

£ H 0 >^ ^ A^lfe ** Ol^l-o] cl^ ^ ^ A}-g-<5>^ ^-A] Al^^oll A}-g-s} 7 Hl nfl^ 3^>cl. £ ll£ 

^ €(1104*1 £7-1 oii- c^lAlaj Al^Efl(noo)-i- ^l^ls>Jl ^t, 7-1^ °- A^rA olsl ^(1104)* * & 

o.^, T3]«i<5l ZL5^>r}ir AA olefl*>^o> evcf. Z]- A3(1104)^r *H*sl N ^]B^#S *<&5H, N* 1 il* *2] ^*°1 
cf. 7-1^(1100)* 4- €(1104H 3 -fljEl-I-, *, t)U -aaq^l S0(1106), t)12 ^El SK1108) 53 7)13 AA S2(1110)S 
AA ofH^-. €(1 104)* SO/SI €e! ^^1(1150), S1/S2 ^A ^^1(1152) 53 S2/S0 ^A ^^1(1154)«S^ 

cf. 43) TgTll!* **2] <^1# S^, <?1^ ^E^S-^-E^ T^J^ ^<gs}. ^ «j s ^aIs^ ^*1^H o}i= ^ 

53 <?]^ ^E^Jf-E^ *** A>olS_ ^A] 7 l 7 f ^Xi§>7l ^^71] ** ^ T* €(1104)^1^, **2] oflE. tHf(EN 

*), *<* £w><g z>^ ^-a] ^^7l#(WT#)^ 7lAl^(BS)( 11 02)^1- ^ yflsl ^]E^(N=2), ne) 

H, 37fl o* 0 T-°l ^^- (N> 3)^ ^ 7}AAA. ^A SOd 106)^1^, AAA o|= t^S(EN(l)(1116), 

EN(X)(1118))£r AA AA ^3*(1117, 1119)* ^*S}<*| 7*1^- 1(1102)°11 AAAA. AA SK1108H1 A, 4*21 A 
S i^*(EN(l')(1120), EN(X')(1122)H AA AA ^3*(1121, 1123)* 7j**e=l 7*1^- H1102H1 AAAA. AA 
S2(1110)°M, AAA ollJEL i^«-(EN(l")(1124), EN(X")(1126)*1 ** ** ^ 3 s. (1125; 1 127)* ^ **M 7l*l^ 
K1102H AAAA. 4 tcl-el-A^ 7lAl^(no2)* EN*(1116, 1118, 1120, 1122, 1124, 1126H1 AAA AA &fl 

US *<H* ^I3l#* ***t* 37H A}olo] cfojsl A>Al^^^ l^xl 51112] 3*^ *JL* **°1 ^ 

7131-71- ^711**. ^ *^o]l Icl-elA^, oflri i^=l", <^1# , EN(1 )( 1 1 16)* ^S.^ <^1# ^fl^ ** ^AA & 

* 7lxl^(H02)^l liJl*^, 7]A ^(1102)C»1 7lA]^ Al^ A]^ T^ol %V^S7^ * 7^1 rl^7l ** SNR* ^7g*V - 

Til *t* 7lAl^-(no2)* ^ a(1114 ) # Tj-fj-^ vHS^)3 hLH.(H12H ^^c]-. i-ll 3. ^(1112)* 4 

i-llS^H ^-El*, <i# 1-^, 7lA|^-, AAA ^-El*, * °llfl*H ^ vil^cq^ ^3(1129) 

» ^*sM <yE*>l^l i-im^a ^(1112)* -yE^Hi sqjf A3(H04)* Tfl-g-SV^A-l, ^mioflA^ ^xT-§}i=EN 

1-* ^1(1104) s>l*2] sl^ t^l-321- ^a]*v ^ oicf. ^(H04)ifl2l EN!-* €(1104)2] AnEl#(H06, 1108, 1110)iH^l 

* <=-!** * °AAA, A^ AA^] cfl**>fe A^ *s °1** * 3lA. msfln ^3(iii4, 1129)* <^1# ^* 

7llo]*#^ * S£t* 

£ 12* * t^<^l AA *€^1 ^17-12] 7]x]^-(BS)(1200)* ^]7l**. 7*1^(1200)* £ lie] ^Al^ s.a] Ali^°l] 
S.AA 7lAl^-(no2)s] iic} *^1* a«M4. 7lAl^-(i200)* *t071(1202) ^ y*7l(l204)°H AA ^A AA$rA 
*Bll*(1203, 1205)* i* 1 -**. **7l(ll02)* ti|ac-l(1212)# i^ji, Ai*7](1204)* 9jiaE : |(1214)l- i* 1 -*!*. 
7*1^(1200)* a* I/O < ?]El5lloli(i208), SS7-11A-1, E.oi > CPU(1206) 53 *\]3-A (1210)# S***. **7l 

(1204)fe ^E^^ Al^ *tll*(1205)* 7^4V§>^ ^7}S\-A AA ^E^^ s^^. aJ^^^a a1^§>71 $1 «fl 

**s}*. **7l(l202), **7l(l204), =S ^7-1(1206), I/O 9lt\^°]Ml208) 53 ^lSe] (1210)* a*7*1209)* 7§* 
% 1 -^ll ^^-*>^, 0 1 tH^l- 7^ *** ji^i-oi di^iEi 53 ^M-Wr AS-^-AA * **. I/O >?lElsll 01^(1208)* 7] 
^1^(1200)* <?]E*ji 53 7\A ^}^3. h^^o]} ^^-*rl-. 

nll£&l(1210)* *H!(1218) 53 *\]A E*^ i*1220)* S% v **. *H!(1218)* JiS7flA^(i206) o ll A A A^A, A 
xl^-(1200)°l * ^^^l AA **5->7ll **. *fl*(1218)* ** *fl(1222), ** AS- AA *fl(1260) 53 7*]^ 4 
A *H1-(1224)* X**cl-. ** ASl AA *H(1260)* ^rAA A. Si, WT MJl ^ll^l a1#s.*e] ^A WA AAA & 
** **s>ir ^A WA AAA Zk *♦ £*(1262) 53 ^rAA *\)AAA^AA ^1* t^.WT AA ^# ***>7l A 
A AA 7§ii ** £*(1264)* s*>**. AA ^T-His-oflA-i, AA A&A An<A cfl* wtA AA9 AAAA. * 
%A AA WA AAA ^A, SNR hl^ AA ^#* WT^il ai^^ AS^A AA ** AA AAA 7>*§>7l 

A$\ ^* AA AA *H(1226)^1 7ii^5i*. 7*1^- a\a *H*(1224)* ^=A^A £*(1225), 7i* AA AA AA 
(1226) 53 AA^: AS AA 53 ** A]<A AAA ^AAA t-Izl^^ *f}-l-(1228)* 7£ AAA. 

cHclEl/^il(i220)* A 0*1(1232), *°J* SA AA^ 7gS.(1234) 53 ** ^*7l cl*lEl/^iL(1240)* S* 1 "**. A 

o*l(i232)fe **7li2l ciaE*i2i2)s.*Elsl ciioiEl, **7l°l A.3.TA (1214)^1 A^A AAA, ** AA AA^A A 
AA ** ^AA A AA. AA^: SA AA+ ^^.(1234)* AA 5fl1 ^i*1236) 53 * ^ii(1238)l- s*i-**. AA 

5111 A M* * *^ * Al^ilflofl Cfoj^ 7 J. S 3)-^^ #7gAl7l7l A 7^ r}^ 0] 7 >S] 

Til =1* 7-is *^ AA slltt *^**. ^1* ^-H* A^A W-A, BS(1200)°11 A$\ AA^AA AAA WT* 53 
BS(1200)°11 AAA 5$AlA, AA AAA A]A AA, AA A^A JiAA AAA AAAA. * <§i*l238)* * AAA 
IDU246H1 AAA AAA ^AA *°^* * SA AA^AAA, A± ** 0 1 AA A^ ^}AA AA^ ^A^A AAAA 
A AAA, A^=- **°1 7JjE] A **«1 AAA AAA 53 A^=- *°1 € A **«1 AAA AAA A A AAA slA 
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SW. **] i^6lE|/^ji(l240)fe €^4*1 ***>* 2]- s* ^7l# fl^ c-flolE^ WT 1 321(1242), 

WTN 3H(1254)# 5.^-^-4. 3H3l * 'HlH, 4l# -fre* WT 1 3H(1242)* cfl °1 E|(1244), *i*l ID(1246), ^] 
ID(1248), ^ *ll 3*1*1- SM-Q250) ^ <aj£| 3 31 33 3^.(1252)# c{| 3 3(1244)* WT lS-j-E] **^1 

**3 313^* 3-*3 3133* WTlsf **3* 3 3 t£i 34^e13-. ^r^l IDQ246)* WT1 41 

33^ ^ *l£-33, Al^lofl Cfoj:^ ^..g^. A]Jr^ i*>e>ir 33 4^^. a Jr.§ 33-fe 4 S.^ 

^^T7l ID(1246)4l tfl*§|-* 33^-41 o] S fl -£3J^3. 
^ E-| ID(1248)* 37fl ^&|S(S0, SI, S2,) * WT13 *33^I *fe 33* -^^^4. ^ 333 3;*(1250)* 

WT141 SlSfl 33^-O.S. 3^ 3H# 33 #3 iiJl D||Al^l-ifl6fl = *>33, Olfe 7]^o] 7]*]^ 3<£ A}Jr 333 

^S-H 41* ** WT1 SNR Elff <4#s>7l 3*fl x}-g-*v ^ sacj-. 33 *3 337} ^(1250)* £ 1^41 33, 7l 
3^-41 o)§i] A^jg B|-<a^. xl^E-Aj-^Al WT141 331 **3^ ^.S^-Ej WT141 331 *Ji33. ^3 3 

3 33 3H(1252)* WT17} ** *^3 3^* ^ 7j3l *7341 $7fl3*r 3 ^#5J^^X1 3 L^Lfli^ 

3n, WTi7> 3^ ^ ^Tflofl e3 3333 5a*3« 3*33* ^at i*33. 3 ^ic wti41 33 3*3 33 

tz]c^ ^TjLsJf-E] 3* HLfe -frJEElJl, BS41 331 **1^3-. 3 3 #3 333 ##(1250) 3 -33 ^3 33 3H 
(1252)* WT1S* ^ 7lxl^(i 200) AS 31 33 #3 3^3 3333, 713^(1200)3 WT1 *34l * ** o] 

*3 3*3^ 33#41 33 ^it 

*3 ^-^#(1222)^: 33* *3 *3-l"* t s Ss>J1, 4°J=*1 SA] ols3§>7l flsfl 71x1^(1200)* 7^H«> 

7l ^SflA^ A>^-^C}. 7lxl^ ^O] ^HS (12 24)^ 7l^ 7lxl^ 7]^, 6| # #<^, A]^ ^-7g ^A] > ^^^^ ^^§>J1, 
£ Wj-rfcq ^711^* olsgg> £ S 7lxl^-(1200)# 7^H§>71 ^Sfl ^>*Sl^, ^ ^3] ^Tim^ A^ Cf = £ 

* X>£ BfltS6flA-l^ 3^-^ A]^^ol ^ > «A] rjrt 7 ] -a] > ^ A>^-^ i%1"^rf. Aln^^ ^E] 

(1228)^ ^--a ti:^:7l# ^31^.31 a]j l s. ) ^s. dlolEi s- j:^ Al^^s-g- tcfs^ OFDM ^ ^#*> 

^71(1204) S ^#7l(1204)# 7flO]t!-Cf. 3^^^. A]Jl tA| ^flcH ^fl^ Z]- 7jj ^ # ^13 ^H^T ^ £ 

3§ Alfli^-^ «J-^Al7l7l flsfl ^ Alfli 3H(1234)« i%>s>fe cflolEl/^ ti(l220)* xj^ a] t>j5. 

S 4 ^1E^31 z]- ^-<a*# xl^ 340^^ ^a]§> £ s. a]bs^ xl^ a§ ^} ^ ^ 3ja.(i236)<fl 

SSlfe ^^^r fe^^ Nit* ^ VA 5 ^ ^* ^-€(1230)3] S Tfl^^cf. ol ^fl(1230)fe 

S^, £ 15 iflx] £ 17^1 ^1^1^ m}3\- s)-^^ S-E-o] tH^sVc}. a-]s sSr^ ^^x] 

fe ^-^ x^ ^1-, <^1# -fcHE^o] £ 15 iflx] £ 1741 S Alfl^s.^ xl^§> 

7lxi^# 7iHs>7l ^sfl f-^ll ^■^fe ^7flel t^^l ^ ^fe afe 

^* ^« TlH^^A^ Al^. Al? l ^/JEfe ^^41 ^T*}^ €31 ^El-& A>olol cfoj^ ^^o^ ^cg^. a] 

S#3l xl^^- ^/S£ir ^7lSH5fe tq-«g=^ efl^ xl^^ 140^ ^s. s-ol, <^ e ^A] A>xi^x^ jx^sl 5 fl 

t € E-| ^ ^<a^ &t ^ -a ^ o. « ai ^ 7 i7i- ^s.^ ^ #^ 

^lAlx} ^#(1250)* <^1^ e-<>| ; ^a>sv ^ cj^ slcf. a. ^ofl n^elA^ fl-^(fe-ii) ^-^5: ^ 3^^^ 

^ -a ^ 5#fe x^Aj-Al o_ s xl^sl^ z]}o}zl ^-Sfl «^*>7-]i4, ^ 01^ SLf 

(1225)* x}^ i?ll#^ ^/E£* ** x>^ sv^t-^ ^^§1-71 olgfl A>^-^rf. -g- ^6fl o)-^ i7ll#eKl225) : b x} 

* A] Jl 34^31 |*SX1, 7-\ Al rjnv 7l <^ -a]^ SNR ^ ^*^T* * 7fl ^ x] A] X> gt# 

(1250)S^El oIeJ xjM^r WT1-41 ^fl^ 4a?Htt l Vt g-§>7l 3 ti|| i?ll#eH cqsH a>^-^ ^ olfe 

BS(1200)7> WT41 7ll^ElS.s. a] bBsI s.^ tflolEl ^1^1 ^/i£fe *> **5l SNR iL-^STil-* # 

7H xi^ snq# ^^i-xj-ofl ^ia?ii=# S-^^tII *^ * sa^l-. 

£ 13* * t^oll uq-Hf sigsl c^lAl^ SAl ^^71(1300)1- eflAl^-cJ-. ^7l(1300)fe *a 1^=, 4l« l"^, 

2-M\<£ kESA] * SAl ^-^71(1300)^ £ 113] 4lAl^ 3J.A] A] i ^ ( 1 100) °11 £7.^ EN1-(1114, 1116, 

1118, 1120, 1124)31 £T3f xj-^til a^clcf. *^ ^^7! (1300)* **l7l(1302), ^^71(1304), SS^lx^ ^s. 
CPU(1305) ^ »li(1310)# 7§-^-5>ol *V^1 7|«|-5l n||Se|(1308)# i* 1 "^, ^\^Wr 7]^ -fL^l"* ^ 
*Jua$^- * SAl ^^71(1300)* **7l «2 xi^7l 9itliq-#(1303, 1305)* S*^^, c>ll-* ** **7l ^ 

^1*71(1302, 1304H Tj^-sqol %ic|. **7l(1302)* ^3.^1(1312)1- i*}s>Jl, xl^7l (1304)* 9j SC"1(1314)# S* 1 - 
slcf. =3.-*1H(1306)fe °11S-&| (1308)41 x^ xisl s>* ol^S] *H#(1320)3l ^HsHl, *^ ^+^71(1300)* *\ 7] 41 * 
«}3l- ^ ^ t^o] Hj-rf^l nq-ej. ^xj-gl^l girl-, ousel (1320)* **#(1320) ^ ^0^*^11(1322)* i^-^-tl-. 
***(1320)* ** =E|(i324) ^ ** ^.^-7] ^o] =^(1326)* S^-^x}. ** 40] ^-H(1326)* 3}^* 

*^ *3 5L*(1330), *m *€ a1a1a> gj; «*ij JES( 13 32) ) 7J ^ 7|aJ £*(1331) gj sfl ^ xl^x} gj; * 

* TlH £S(i333)* i*T-s>* Aln^^ ^fl(1328)* i^-SM}. cllolEV^ 11(1322)* 7>^-x> ufl EK1334), 41* * 
6\ t ^ r ^7l(1300)S-*E : | si) «H v.c S xi^U xjti. A}-g-xl- 3^.(1336) §J uj-^* xln^^ 3HU350)* i% v *4. 
7>*x> ^11(1336)* *3^1 *M 3H(1337), *^ ^aIa} ^ 3ii(1338), ^1 t$t\} sf\*\ ^^{12,^0), ^7] ID 3 
11(1342), 7lxl^ id 3H ^ i2 3H(1346)* 3£ *°^* ^-1^^ 3H(1350)* xlfli 3ii(1352), 
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A^ eflt ^Ji(1354) A & *3iL(1356)# i* 1 "*!-^. ^A ASlA ^^.(1337)^ ^rAA ^QJ^ ^A ^ ^ # 3 

sK+sl, ^IJ: H#(1330)sl AAAA ^ j^w.^ <g<^Al AjjLg^ S*>*c}. x^l 

A A ^ja.(1338)fe St £#(1332)3.-^ a} i*>*k}. *fl ^ #^ aIa^} St ^^.(1338)^ 

Al^A], 7]^o] ^^sl Aljr s^o} WT *MQ SNR* =r 5^1 sir}. ^ $1A 

(1340)tt ^ ^-&7l7> ^E^ Tj^l oj^tfloll o}r}fe ^j-g- ^l^fe <^1# ^A 7} fe^ ^71 TlAj ^ 

fe^Tr M-El-iflfe- 3M. ^ t Si 3 ^ # ^£ ^ol aJtII ojcd ^oi^s. q-Efiflfe Ajj^-s S*>*lr4-. 71^1^^ A^ 

A^7\ q&\?Y AA^ ^Al7l7l ?| ti|| ?j ^n^o)^ o)^ <*] Sfl^so. Alrt^ 7 j o^fl <S| E] 7^ 7)1 ^S.#A>^- 

<r ^ fin 3Ji(1346)fe *fl^ *H A ##(1338)31 HLfe ^a] f-^ ^ xIa^} ##(l338)-& 

S^M, EE*h ^E] 7§t^1 $1*1 a^( 1340 )# ifV«v ^ ojrf. ^.j7 7^(1346)^ ^ A^xf ^-g- nfl 

AlAl^ j£ - ^AlxHl ^SVs} ^ xjAlxf g^o} n=-0. S ^A^ ^ olcf. ^Al^S-^ ^-g- ^SAj-o^ A>^^ 

3€ Al?_>o.s ^7l^j ^ &rl. ^^7l ID ^iL(1342)fe 7H^ -fl ^ <g<3qH>H ^A)-§Kr ^ ^ 

^71(1300)^11 <?]7>^ 7]xl^ o]7> AjH-^- ul-Hl-vflcl-. 7lAl^-ID ^(1344)^ 7lAl^-o11 Al Aj ig ^ IjL ; dfl s. S. o] t s.^§ A}^ 

is] gir-g; if-sM, EE?!:, ^E^ ai« ^JiL# i^l" ^ 

3)-^*^ ^iL(1352)fe sl-^^- a] ^ so. jg 7 }gl-7l o^gH o^rcl S-& (1 3 56 )ol o] ^ ^ 7>, ^s.e-<>| ; OFDM 4] 

# AlTVofl ^^£l^o>s>^xl# 7lAl^ ID ^Jii(l344)S ^^a] 71x1^-^1 tflsH ^^tVcl-. sl-^^ A]Jl 3)-^ jM ^fi 
(1354)fe S)-^^- S- Jl^ Alfli(1352)^l i*^ ^<i]^ Ajjr S-l-Aj-^ 3^<a^- A]^so^ Jllltf 

7l#°11 cfl§>^ ^l 1 !*^. ^Is. eflt A^(i354)fe ^iE^ ^ ^1 ^ sl-^* ^ oi^^ 

^fil-(1324)^ ^3l"## ^^g>ji ; r}o o >*> sa] ol^s>7l ^gfl ^Aj ^7l(1300)« 

^1CHS>£^ A^^C}. 

^Al ^bV 7 1 ^o^ ^-fl #(1326)^ ^ t^Sl Wj-rfofl 4^ ^Aj ^^71(1300)21 7l^ 7l^# ^H^C}. ^Al cJ^-71 Aln 

^ ^fl#(1328)^ ^71(1302), Ai^7l(1304), ^5: ^ ^<>|s i*>§>^ «a] ^^7! Aln^^^l 7]^- 

7l^# ^H*>^, ^* ^l^#2l AlAl7> 5l#Sl xlAl7> ^#Sl Ai=^# i^sfe £ ^ 

^°fl 4^ ^ ^^71^1 §4t ^H?Vcl-. 34^^ A]^ £§(1300)^ 7]a1^id A^(1344)oll o^fl 

^ Sl-^* -^1Jl#21 3L3§ Al^i A^( 135 2) ^ S. A^( 1356 )S ^lolSl-Cl-. S)-^^- Aljr ^( 1330 )O. 

xlAl^l- ^ 2-^(1332)^ AQ ^ £&(1361) ^ SNR ^ H^(1362)# S^-*!^. sfl^ xIa^I- ^ 
Sl-(1332)^r 34^* ^13: Sl-(1330)S.^-E] 415: Sl#(1337)# ^>-g-*>^, %^#°ll ^| ^1 

7f Sl## £1:(1332)^ 4l 3^ 4 2 %>^#«1 a-]s rls 7§-^-, Afll ^ Afl2 ^fl^ Al^xf ^s.^. 

^11 ^ ^12 ^#21 S%V*>r}. j^-fl 5L-&Q361)£ ^1^(#)^1 3£*>sl 3^fl# 

7l ^|gfl SS^H(1306)€- a)Hs>71 ^1*1 ^=e$1H i%>?l-rl-. SNR £1:(1362)^ A°^ ^.S. 

(#)el A]^tfl ^yls.^5r>7l ^sfl =^^A-](1306)# ^H*>7l ^1*1^=^^^ £§(1331)*^ 
^*>^r ^1E^| 7^ Til 4J:-&^1 a^s«-e^ A!iE| ^^o)l ufl « ai ^7l(1300)el fl^l# ^^*Irl-. An 

E-| TjTll ^1 £§(1331)^: EE?!: ^ii ^ El 7^7IH1A-1 ^-Aj ^-'S7l7> fie} tb^l H «H ^\^\A 

WT(1300)o)l ?t*>^ ill} fe^ ^ Elftt ^^-*>^Als. ^ .aj^ 7^^ o^^ ^ SLl _ (11 3 1)s y.^ 

A^iLfe ^1E^| ^7^1 21A1 A^(i340)o11 i^cl-. #^ a1a1a> a A^- 4 A ^H(1333)* 7lxl^-o.S2l 

7|7ll ^M. ^ #^ Sfl^ gj; AlAl7> T^iLSl A]^^ ^HSlrl-. ^ AlAl7> gj; Al^ ^]o] ^-Ej( 1 333)0. ofl^^ 

&(1335)# S^-^rtq-. pflAl^l £^(1335)^ 5fl ^ AlA^f *A]g> 7 l Sfl A>-g-sl^ ^Alxl#^- 

71711 ^3^7>^*1 ^>-S-^>^ =S^A^(1306)« ^H*!-cl-. tf\AA £&(1335)^r ^11 a-1 ^ ^ Aj o\ 

£ ¥ 7fl2l Sfl^ #^ AlAl7f 3i*V§>7-lul- > ^ #^ ^1 ^1 7> ^fe ^1^x1^^ ^*$AA 9XA. ^*\A 

£§(1335)^ E&*> ^1^1 xjM, ofl# ^El TjTll fl^l AjM(1340)« i*>s>fe ^Alxll-i- A ] 7] 7-1 ^fl^ # 

A ^AA S%^>ir ^IaIaI^oII clej Aj^s i*VAlzI ^£ 014. DllAlAl ^ £§(1335)^1 2lsfl nflA!*!^ 

*m ^A *]AA & A^r AA £^(1333)21 A°lAo\} A^AA. Al ^ ^112 ^-%-A^r ^IaIai^^ ^.tJ-, ^s. s 

«H, 3* flsfl ^€ ^ AA. WA *]*}A A Air 4^ £#(1333)^ ^A WA *\AA St#* ^f^l 

^A A&A WA ^A A=iA^-A^ A^-A 0 ^ AA A A 4 4 A ^y}^^^ dhaIaH-o. ^^*iri-. £§(1333)^ blA 

WT(1300)°11 21 Sl A>^-^ «lSfl ^A^A 2^Sfl AlAj^ A>A]AiHS^ Aj-g- ^7} cfl-g-5r>£^ Al^ A] TlS.^ ^ g> 

^, ^ ^A ^7l#ol Xl-g- AlTl A}-g-§}^ yH All =T SSl^. 

£ 1^ ^ ^^§>7l 2^sfl A>^-Slfe Al^7l(101) ^ ^7l(103)« £Al§Kr ?)\A^]A. ?l*7l(101)fe <^1 9 A 

o], 7lAl^-(i200)2l ^^71(1204)°^ *r %U, ^71(103)^ <^1« ^71(1300)21 ^A 71(1302)^ =r Sl^-. 

Ali^diOO) AA WA A^A4A, ?i*7l(ioii)fe ^7l(io3)s cfloiEl^ Ai^s>7l ^gfl ^AA AA 
A^^AA A €-8-7} sic}. ofle] £Aj a j=o^ S t= ^ol S> ^ s wfl <g , ^ Ai^ 34^) ^1^# s%v*ici-. <g«iA] £ Sj 
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44471 44, 4*4(101)^ 4*4(101)^*4 *4}7l(103)5L4 ^ofl tfl el x^o. £;n 

44 44 4.3J-44.4. 5L 1* £ijj-1jj= 43(105)4-4 ^7l(103)S 444 ^44(102)4 4*71(101)7} 4*44 °114 

4 7.1^^(100)* £Al*Vcf. ^A] 71(103)^*4 4*4(101)^4 444= *?3.aQ07)#°M, 4471(103)4 4*4(101) 

5 *44 ^30] ^ A o VHfls. aji^xq-. 4*4(101)4 n* 47i4 44 -^-Efl ^a.(106)# 4*4 4*fl 444 rz. 44 

441 A>^-tb4. 

£ 24 ^*7l7> olBfl 4(205)2} 7lxl^-(BS)(201)xfl<^l i^S, 4447} olBfl 14(207)2}- 44 *4 44-7KWT), 
<i« #4, £44 447] HL4 34 i&^H 7E444 444-(201)4 *4 ^^71(203)^11 4*^3 44(1X208)4 4 
*t0* * 44 *4 ^Al^ ^4 ^ #5 ^ Al^^(200)# £4 44. BS(201)4 ** 4^* tOJ:#(209)# 4* 

44, 6114 *4 444 Sh^-lS 4*44 444(44444) Al^S.^ 4444, 4* 7>^2l 3)-^ JjLg.-£ f-gfl 4^4 
4. WT(203)4 <tM& 44* 4^1(209)4 4^44 4*43 5 fl ^ ^4(213)4 ^f4*}3, 443 44(215)4MH 
BS(201)44 ^ £41(213)4 iL3*lt}. 7fl ^ £41(213)4 J£#4 Jl4- 4 *)14ty o_ s oisfl A j ^J-ofl ^ 
7l 4|*<4 BS(201)4 WT(203)7> *fl^ £4*(213)4 X\ Tlofl 44 44 nfl ^fl^ £41(213)4 *4 4 £-31" * 4£ 
4 444 £4 444 4*433 4<y^-l-(209)* 4**4 53^1 444444 4^ 44440} sir}. W T(203)4 4°^ 

* 47Ll(209)44 £43 ^ tI^jz]- ^a]i£ a] jr 7 )£44 4443 4^ 27 i#(213)# 4 7}4 4 ±0]*, 
4 4^4 £4* 4*, '£4^/44" £4 nfluflS. 44 "£4^"4 4444. *4 7] *4 ^S^, ^-<g °] 434 
•g^^-S 4 JL-Cfl-^^KSNR)^ 4* ^Qj ^^21- 44 Hife ^-7} 21 ^Efl^ iLJU^t}. J=. ^ S/7>^ °1 ^ 

^ aij:oii sl^s>xi 3 -sMi, olfi u]-^ i*el- ^1£^ ^J^s =^70^ sNRol 70^: ei-^ii ^*>^ 

* <^W>7l BS(201)°11 -S-^sl^r 7d-^c,14. °1?I 7!-$-<i, 63(201)^ 'S 0 ^ ^tTIs] ^o_ ii L«-E^ sf\ sfl T^Bfl^ 
fe, ^ ^1*1 ^ ^# ^ 9X^. **S*1, 4^ ^Bjsl ^^s.^ a 

^Elfe i^clSfe 7] S Cf^ ^ SM#°11 Cfl* SNR ^1^#^ i^Hl- ^o] ^H-gflxlTll 5>ir « 

7-1*1 70^ #3£Vll= l i] ^ sa^. 

#*1, ^ ^^21 Cf^ A!lEi Al^^(HOO) ^"4 ^7d AliEfl^ofl^, ^A] Aj-^-E-oHA^ ^0]^ A]^ 

4-^°11 ^-^^°1^1 e« V 7ADl, nofl 2l^*lr]-. ^Hl^ilS. "^-itOlS"^- ^l^Slfe ^122] fl\!S7}H«H, °1^7J 
3: 21 j^flofl «1 afl iEfe cfl=*til^l*lcf. £ 34 ±°]2i7} 70 J: a]^ s^-flbfl 2|e*>fe <^1# *lc}. £ 30^, ^?fli£(300) 
^Ai^( 317 )A o i-oj ^ a]^o] ^a]^ ^ cfl ^3g^( 30 3)Aj-o] ^ t^l^f £7l«lc}. a] s-^j JjL£.(307)3|- 7J5: 2] 
^ ^-^(309)21 ^-o] 7d 305S ^71^ ^ ^ol^fe ^tOs] a]j: ^(3i7)ofl cfls>4 as] 7^ ^cf. ^-^olsofl cflf.W 
^2] ol-fj-^o] ^711 *V ^ ^.Cf. 7^1 tol22] c^l^ ^AlsJ A] 7l7^s>ir Bl5f ^1 6 1 ^. °1 ^^1^^ ^SL 7> 

£o]i yls|l*ltl-. yl^s. ajj: ofluiX|fe ^^sl ofle] iEfe olliel- 0 ^^ ^^#sl ofle] 4^21 c}s oi-^^sTfE^ 
2iflt ^ a14. 7>^)l-^ol 2 7l- a] J: s-^ ^olsofl yl7i*i- °1 s>7-lu|- n ±L4 e 7^-2-21 ^fl-ofl^, i^e)- 4^-^3 

SNR SK^-"a^S-«11>H ^€ ^ Xl-§-)4 BS(1200)7l- J^flS] WT(1300)°1l7i ^a]^ SNR-8: 

711 ^l#«>7l 21S11 d olA o > ^^e>7l ^s>C}. 

4 71- WT( 1300)71- 70 31 2|$ ^ol3(309)2l ^7flAl a]j: 34^^ *V^a^ a ^70 SNR* ^)^} 

°1 7^ii# BS(1200)°11 f-70«v ^ 01 Til §>fe TTr^l ^ ^^-a: Tll^flr}. o]^ WT#(1300)fl WTt zl-z1-«1|^ ^A^- 4 
SNR#°11 2l^s>ir MS. 44(3lrfc) 70 i B}-<qE-oflA^ a^s 44 WTtS 4 5^1 *14. BS(1200)°11 2lsfl 

* o. s o]-^^ o) 7 ^ jta^o] sa^l^b, 7^ 4^ WT1-(1300)4 «1#4 4-^, Mtt^] ^ 
4 &t4. WT ^tQ71(1302)°11^, 44^1 45: -4^(317)21 %>4S7^4 # ^c»ls(303)2l 44^4 £ 3<^1 w} 

21- 44 4 ♦4°1H "t°l7 44 44"44 4^=14 z)4 3054 2)gfl s.<a^* 4 44. 44 44 3057} 44 

^Sls 4^1: f-444 &7l tcfl44. 44 ^44 444^4 4 el-4(305)# 444444 ^444 & v 4. ^45! 4 4 
4 444 Ei#, 4« «4, 4 4 4 #4 444 4 44(305)4 44471 44 €-a.«>4. 4 444 4444 44 

4 4^4 444 4 44 ^44 4^4 ^444 44* 4444 4^4. =l 44 4 44 ^44 4 4#, 41- #4, 4 
41- 311 gj 3154 441- 4^44 444. 4444 §4^, 44#4 444 44£s 44* 4 4^4, 71474 4 
44 4444 44514 4414 4s ^-4 ^44 44^4 44 444 4444 447} ii4 4^44. 

7144(1200)4 444^447^ 44* 441* 4*44. 4 444 44. Ms. 44 4s 4114 44* 4^1* 
444*-:sL4, £4 4441 4 4 t<>l2 44 444 444 4 44. 444-^s, ^1 44* 4J:4 *U 444 444 
Tin 44 4>fs 44471, Tin 44 4^, ^2 44 ^11 l t4 42 44* 4^4 42 444 444 444 

£* 4*44. Tfli 4 7112 44*14 4 44* 441-44 Ms 44 *14 7>444 44, *44 4*4 4 44. 

£ 34 444, 41 44* 4^4 444 44* 44 s14S(3i7)4 44 * ^^ (319) ^ 4^4^ 44 30544 

44(315)4 444£* 44 4 4444. * 444 44^14 4474 BS(1200)4 44*14 *7>44 

444fi4°1l7i "4 44*" 4^14 4444. ^ 44*14 BS(l200)7l- 44 4 MS. 44£ 4444 efe 44, 4 
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« 4S- 7}*}^ AA^: Asl9 A^A-^ 7j* AAmA^&S. ^^5]rf. *|2 AA^: Aljr, \fl 340^ 

^ Aljrfe e]-<y 305^-^1 311* aBflsH, A^ Sfig ^olS(307)^1- *7l<?l A AA^: ^°lS 311(313)* ^M*^. 

3^*1- ^ Ti E.^MHH ^A h^l^l 7l^s>o^, WT(1300)^r ¥ 7flS] a^s 4^ a}Jt 

l-^H, 0 gj *a]s] 3^-^(317)^1^ * 7flsl A-ls ^o|2 ^#(313, 315)* sqs^^ ol# = 

(311, 315)S-^Ei WT(1300)fe £ 321 A^] hL°]2i AA AA (305)* *r WT(1300)fe S*V *1 2f<?l 

(305)21 311-21- AA^ri ofl # ^-ufl (slope), 9Jb^^e je^ x^o] ojojcq cj.^ BS(1200H1 *-il«>^ 

BS(1200)7> cf^sl sfl'J H-ji^ WT(1300)Si2l Ai* a]jt ^sfl *^ SNR* 

*r SSIXI $4. ^ s^^S* 0 ASl s^-fl ^ s^^S* 7>xl7l nfl&afl, 4€- ^wl^AS tils^ A 

*Sj7l xflg-ofl, £ 3S1 til-TllS ^ ^ ^*^1 tfl*§Kr * 7fl2l x| 3(311, 315)* ulJU^ ^ °]^A>^ AA 

(305) *^4M AS-A ^^S* SL^A. 

Asl ir-o]^ tp 0 t* Ain^^ *^1#* o]A\ *7}s *L^AA. £ 42} nefl=(400)^r *^-^(401)^2l AA AslA 
^AA A$\ tfl * B j *(403)^2l * ^°1^« nAA. 4^r ^A^ AA S|-?I(405)S) oflAl# ^-g-^-tl. £ <g^ 

ofl nJ-aM, e}<?](405)* ^MsjS^M ^sfl, WT(1300)7>, a} 1 ?]^ aj^s = ^ 7fl ^ , 407 ^ 

40921 ^7g* *sj*i- ^ %t7ll*>fe 7J^#* BS(1200)7l- ^*«>ZL, ol# *^J5_S*B^ <g e}°|(405)* ^S)-«>fe 

7§S.fe n* BS(1200)S ^1*511* oll-I- l-c>l, 65(1200)^ £ 4<i ^ ^-o], ie)-^s.(yi ^ Y2)S>H *^lslir * 

7fl2l v}^ AlJ: sl-^^pi, P2)* * SZc}. WT(1300)fe YK415) ^ Y2(419)S.7^| a^jg tfl-g. ^a] 

^# H XK413) 51 X2(417)S7-i iAl^ cfl-g- ^ tolS# AA ^^^A. XK413), X2(417), YK415) ^ Y2(419)S* 
Ei 5l- < ?](405)2l ^Wfl ^ o]E^^E 7 l- Jl^5>7ll * flch ^ *^HH1^, PI ^ P2ir 5Sl^ ^^=1^ Sft^. 

Cf = ^Al^ol]^, P2 fe ^<|]S A] ^ ofl Cfl**>ir ^-2J* ^ P l^ <g«- A>*1^ ^-fr^m 0 

# 7>xi^ ^ a]^ # q-Bl-iflfe 07> U * 9XA. =i^\A, ^hi^as, pi* o.s o^H^t <i* #<H, 

PI* P2 i±A ** rt^2l o 0 Vol ^ oi o_^_ oj h. aels}4. 

^cI^s-aj el-9j(405)ol *a]^ iqcTJfl ^^4^ BS(1200) C >11 21S11 ^^ElJl A^, BS(1200)^r ±l^A ^o]A 
sK-KQH cfls>^ WT *^]7l(1302)oflA^ SNR* * 5*^-. <^1# S 4^r *^^1 ^*|(Q)<fl cfl*s>ir 

SNR* ^7gg>^ saI^cJ-. BS( 1200) * ^1^1-(Y2, P2) ^ (Yl, PI) a>o1o]1a^ ;£i§*\ o_ S iL**l- , ^ 

^ 3|-^(Q)2l cfl* ^a]^ xi ^ ^ YK42D* 

P2-PI s 

A^ ^^(Q)^ Cfl*S>^ tfl* ^O)^ Al^^ ( X2> p2) ^ (XI, pi) A>0lS. A^Tg ji^o.s^ ^^1^. 

P2-P1 V ; 

^l 1 ^, BS Al* 3)-£)(Q)oil cfltb, WT(1300)°11 2leH ^rUrSlir SNR9J SNR(Q)^ s>7l2> ^-o] ^^1^. 

. y _ yi(P2-Pi)+(72-nXQ-?i) 



SAW(e)" x xi(p2-pf)+(Z2-Zl)(G-Pl) 



£ 4<^1 £Als] tol^ s-^ A91 (405)^1-21 xl^ A(411)fe X42021 x-* SJ:^ Y42121 y-* &* 7>aH, a]^ j*^| Qofl 
tfl-S-ft^. Al^ A(411)2l- ^1^(422)* <a^S>* 7^2] ^iafl7l-Ai* ^-fl(Q)7> A>^-sl^ WT *tl7l(1302HlAi2l 

SNR9J SNR(Q)Hl- : b ^a^A AA. AAA, WT(1300)s*e-121 m_jiA *t!1a1#s*e^ A a SA h^o]2, AA 

(405)J5-S*El 65(1200)^ AW: ^A, WT(1300)# ^AA SNR iL^S^i* #^Al?l7l ^A ^AA ?d* ^7} 

^iift^m A^A A A^-A, A^AA. 

£ 5^r *Al*(501)^2l 3*^ A * s J*(503)^2l *J4*# ^el^r =(500)# £A] Sit}. £ 5^r *^ ^Efl 
371- a]ia *3|-* «d2:(OFDM)# A>^-s>ir * ^21 A oflAl^ ^aHHI tfl-g-^-c|-. ^. ^3aH121 7^ o-ofl, ^14^ 

(505)^ 31 alia £f£ AS- A^ ^AA^ ^1** ^\AA°\] A^s. A°]A°] ^AAA 73AA^ ^71^^ 

As. AAA*] ?l*2i 2)^ ofdm ^*^H2i AA *°H, °l^r A A ^ *^ a>^#21 s^-ofl cfl* 
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£ 5fe 433 OFDM 3^°fl33 ^-&3 43 SS433 S333. 3 43333, 4<a*(515) 4 ^43 H*$& 4<|3 

4 43(507)33 3*3 ^33 A Jt°l^, 434(513)3 a|S 3* 43« $fe Sole}, oil- 40^4 S-#(515) 3 

3 334 S-#(513)^r Al^oll ^ 3^4 4 oJo t ^ i ol 3 OFDM 3*S43 4* 3j n#ol 344^ 3 3 3 4 
4 33^ 53* 33^3. 3 3 3?H 43, 34^* 3 51 3*#3 3l3 34^-fr3 440.S c]gH 7lajolc|.. 

Ml 33 434 s.#(515) 3 433 334 S-(513)3 £ 5oll 51333 33. 434#(515) 3 3 434#(513)3 
& 43#3 BSU200) gj WT(1300) 43 2-4°fl7ll 433 &4. E&4, 26 ^1 *1 ^ S-#(511)ol ufl-g- 3* 43 £111(509) 

4 *>^1 £ 5°11 S333 33. £ 5fe 43* s- 3* 43 34(515)3 3°13 a 3* 43 ?M(509) il4 *441 40} 
44 443# °] 33* ^34 ^711 33* * 33 4* 533 3333. 3*3^S, 3°13 s. ^4 43(509)^51 5°ll 
£33 44 ^-ol c-llolE^ &3 4^ ^Qj«v 4^ &o_3, 511^(509)^ 3133 S-3<>11 33 * 33. 

^q-Xl^t^ o_> E 114S S ^ 7 flSlir 44 ^7fl 333 333, ^AHl^ 4 iJ 4340.S4 4<g 3 3343 3 

333. £ 53 5133 43 33, 334 S3 33(P)S 3*3±I, & 34 cflolEl e^rfol 4^ 3*3^ 53i5_S 

7H343. 3343 3* *33 33:33 1- ttfl, WT(1300)fe SNR(P314 3^33^ SNR4 433 4 33. 3^3 33 
4(1200H1 tflsfl SNR(Q)3 434 5343* oiTi) ^ol^, ol^p^cfs 4 4^ 4^ Qo^el 7 1343 nflolEl 3 

*3 cfl-g-S>^ 44 4^71(1300)^1 slsfl iL^^l^b SNRC14. 

SNR^l xl^i^ ^A*}^, n 0 1*^ ^ Sife ^ Hfl<l#i2l £ff ^^§>7l nfl^clrl-. 

4°^ 3H^£S] 3*ol «-^44 7>^^) °J 74 2^ SllolE ul 4^ ufl^ofl cfl 

^>^, *l7g4 ^-^ s^m(^m 1-^, 1% s^lS) a.4 3*^1 7}^# 4°>3t11 §>7l ^isfl 444 

SNR^i a^^l^^M ^ 41^ SNR4 fl-^^ * Si^-. d l ^l^Jffci ^l§>fe 3£ ^ yfll-fr 

SNR4 a^-*>fe SNR4 #7gAl7lfe 3* 4^1 (Q) 6 !! tfl*fl «7l 41 BS(1200)7> ^4^711 SNR(Q)4 * Xi^r $ 

SNR(Q)4 Q 74I0I 4^1^ 4j:-i2i^ ^ol^oii 21^44. 4^4 flsfl, 4^-21^ ^oi^ 7 > 34 4^H h1^14ji, £ 
3 ^ £ 4<>ll £Ai4 44 401, 444 4jr 4^01 44S.4 4 ^01^21 o|^^4 s.^4471 o]^ ^o}^ 4^ 40] 
(305, 405)4 74g-*Rr 53 ^-s 7>7g44. ^el^ 4^>*>t11 4^ 4^-* 4 91^. 

a y} ^ 0144 44tH3, BS71- 4^ ps. ^, ^3 ^ v 7Hi 514 44 4^7} aP7l- 4^1-. N^l 4J:-4^ 

s« Wvflui yP7> 4^-21^ ^oi^s q-El-vfl^, Yfe 3* ^-fl P°ll cfl«t hHI ?J4e1- °H , ^-^4 

SNR4 ttfl, WTdSOO)^ 47121 SNR4 ^3^. 

sa^iCp) = - aP 



°i7l4, p^r 4^41-21 3* 4^°li, WT(130041 2igfl 44=1^ N^r 4^-^-^ ^°l^oi4. oi 'snri4 3^ 
^eieis4 3^-21^ 4 A d* 3el*>^r ?34 ^Hl-lflfe 74 as 4c}. 

^ sl-^44 4440.^4 ol ^ S-4014^ BS(1200)^1 2leH oltcl4 4^)£ ^4slxl 47! m^ofl, WT(1300)7> 4J:- 
4^ ^^ls(N)# 71143 as ^^Hr ^J^l 7>444. 01 4j:-4eJ ^oi^(N)# BS 4^421 433 4^(aP)4 wl^ 
43, 45:-3^ ^©12:71- §}ir SNR4 ^33fe 533 3^-«>3. 3 snro(p) = aP/N°s 433 3s 43, 37l 

3,3^ 'SNRO'^r 4s:-3^ h^o]^ 7 \ ^71143 4^ 4433^r 53* 4334. 3^, SNR1(P)4, SNRO(P)^ 

333 &3 ^333. 

1 _ 1 



SNR1{P) SNR0{P) a 



S3 3 3*3* 43, 333 3°1 33 33. 
ex 
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£ 3 ^ £ 4^1 ^-91^- v]5Zz>}y&, SNR0(P)7> e(-<y^ x-«% SlB^Hofl tfl-§-*}Ji, SRRl^r e}?]^ ^ 

^ ^l-sRr ^j* <& ^ °h, snro(p) ^ srri^ , ^>7i^- g-oi 7i^s ^ sa^. 



S ^ 1(Pj "SiU?1.5M?0(p)-hl 



SRRVSNRO{Py 

QJ ^X\^X\ t SNRO(P) ^ SRRl^r WT(1300H ^ Sfl BS(1200H °1# iLJI^-Bi BS(1200)tt 

SNRl(P)* t 

£ 6^ n^(600)ir ^31^(601)^^ SNR1(P)^ ^^(603)^ SNRO(P) tir^l# i^}^ <^ 7H , SNR# 

^ dB^. 37fl ^S-^r SRR1=0, SRR1=0.5 ^ SRR1=1# AA ^ifl^ ^#(605, 607, 609H ^-h} 

i+Xl^. SRRl-0(ef<y 605)^ ^-Hr ^1^7} >ys:^l ^^HJI, n^M, SNRl(P) = SNR0(P)<?1 ifl-§-^h 
SRR1 = 1(5}?1 609)^ ^-Hr ^1^7} ^1Jl<^ ^ji, niifl^, SNR1(P)<=>1 OdB# ^ gfe ^-f^l cfl-g-?V 

4. 

WT(1300)i^^ ^a]^ ^iLS^-El, BS(1200)^r r^f j=efl^* fl $ ^ ^(Q)^ ^a]^ SNR^ 

QUlt WT(1300H1 SNR^r t_1Jl-<^ i^>l^# fl^-rf. 



5iVi?l(G) = -% 



N y IP 

+ -£■ = ^-r^— + SRR1 



SNRl{Q) ccQ a SNRO(p)Q 

SNa{Q)= 



SNRO(p)-SRRl + — 
Q 

ns^iis, WT(1300)°11 ^§11 SNRO(P) ^ SRR1S} iHr^l, ;Mjs} ^ s)-^l(Q)# flsfl WT(1300H s| 

sfl ^#51^ TJ-^rSNR^: ^l^s}^ 7>^<s>r}. o]g ^ AV-g-s}^, WT(1300)7> BS(1200H 

f-T^l^l* ^ ^ Slr}fe 7^# 4^1^, °l*r BSC 1200)7} S^-H Hl^fe ^ol22] ^7flAl 

^ j^el SNR-i: <^l^*v ^ on ^ ^ 

SNRO(P) ^ SRR1-8: ?l**>fe cflTs], ^-xgo^ BS(1200)°11 WT(1300)7> ^^1" ^ $Xt= SJ-^s] ^ ¥ 

^ ^1-^^ Sf.*] c}^ ^Jj^ -^-g-§>cf. Al^^oll^, 7lxl^-(i 2 00)^ £L 1H 

y>Sf g-c-l 2^ ^o] ^"E^l-S ^7fl^i=l-. -aj^S)-^ S-^°fl>H, ^^#(1106, 1108, 1110) ?1 

^^r ^TJS] SNR^l ^T^Sl oj^^. Al Jl-=-^ ^6(1 tL 7 >s>^, # ^o]^^ JE*V A) ^-o^ S* 1 "^, H 

t+z]-^ .el <y -S(no4)sl 4^- ^E^-f-E^sl Tslji j^flofl yl^l*lrf. e>l t§ ^ols #^-f-^5L 3^1 iL^Tj ?A ^ 

^-«>^, n C-l-Oi, ol 7jl E ^^ W^l^-l, # i^ol^^ §>L| cflA] § 0lA 0 ><^ Aljr 9]2, £ *>§>7l Ofl^olcf. n 

el 14, # i^ol^fe ^7d*l ajTdoll i^sfl ^a|-* t 5ft^, °l7fl °l^r titq- ^t\6\}a] ^Qt\. 6\ t o]2 # 

Z]-ol iEfe 71 Si 71^1 ^ 7>^, 6)1* ^CH, Cfl<2^ 7>^-*V ^ cj fe 6j Al ^ ^jj. ^ ^ S ^cf. ^ E^S 

-t-E] 7i*sl * W^^^-S- :H7jsj7ii4, ^^^1^, r}^- WT(1300)^r <>1 S] A|£ cf^ Jf^-g; ^7]f- ^ Sirf. 

^j E ^ # A>ol^ ^^7> 1^31 ^o\], ^El^£ 7i*5] 70^^ cf^ ^^#oll cfl*V ^ol^(7i^)7l- 5jr}. J£ 
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A, ^E^(H06, 1108, 1110) AA<=] ^AA, A^\A^ iE^r 7]S\ A^S\AA: ^M*! *V-8-£S ^l^s>5L^- ^ 

wl-E]^ ^-f, A°]A ^1E|(1106, 1108, 1110)^21 WT(1300)SS] A^r ^ El -f-^Tf E| 2} ?>^£r -frA} a] ±o]Zi IE 
AMI 44^34. <>lfe ^ -fljEHl-S.^ElS) 7 d^°] ^Ho 1 £ 3A S^AA ^JzJ- O-A}^^ A}Jr 

■& A^A 65(1200)^ HSl-^^ ic°]2: S-^f-S. ^o]2, m-sg e|.o]cq o] E j^E| WT(1300)7> ^7}^ A 9Xt]} 

AA '-fl A 3)-°^*' S-^r -?-7l-^ ofl# 1^, 73] El #(1106, 1108, 1110) AAA ij|f^4 E] 

7j3l(1150, 1152, 1154)^1^ WT(1300)#ol c}^ AnEH-^JfEl tIa^je ^1 SfcE^- 2^ ^ ^ t 

Tgofl ^eM, BS(1200)^ ^Ei#2l jf «.^^-o. s jfE^a] Ai^-03^ ^ol^^ J!E=|s}a=| ^o]^ «pj 40303 ^tifl* 
WT(1300)7> sj7>l- ^ Si >11 4^ '-SjEl ^ tQ^S-St A&AA. £ ^^1 4eH, WT(1300)fe n^f Alji- 

^•^ SNR 9l ^l* a^ rq-s ^-wfls ^ ^jgo} m 73.03 a^o} ^jes ^« o >^= ^.a^J-ofl^ BS(1200)S 4 A 1 iLJH sltl. 

£ 7* zjiS ^^Hr ^S(OFDM)# 7>-g-<5>^ ^ElS)-^ -fi-g-ej JfA] Al^a} a. aj-^o} Ajn 

^^-8: J£^(700)°-S S.A]*}-t|.. -&oi h}^3|- ^^71- £^ -aiE|l-(701, 703, 705) T-fl A}-g-E3 ^ 37fl A"El#(701, 
703, 705)-8: AA BS(1200)# H3| 3-4. ^#(701, 703, 705H cfl-g-sHr 4°^* 4*1 44 4^ 709, 

713 9l 717S fiAlsl^ oicf. cflolE^ A]jr ^ 3lf#£ 44 A\ AA A?> AAA ^sfl 42 711, 715, 

719S 3*1 ojr^_ ^e^I-s] uM*l tijJll-sl ^##4. 7]X| ^-(1200) A 37fl ^Ell-(1106, 1108, 1110)£ 3E. 

7011 £A]^ y>s>} ^J-ol S0(701), SK703) §3 S2(705)S SAls>7ls *>tf. £ 7^& cll<=»lEl ^ #<H, ^7-1^ cflol^ 

S-(728), sl-H* o|a1^ 3i|-<a^ ^(728) ^ ^ <^1# l-^, ^1^1^ ^ &(721)# 37fl 

^lE^^l Hfl^Rr <^1# S%^>^r ^r^^l OFDM ^#(707HHs} ^ ^E^ 

S tfl^* ^-ff^fe 3!*S 7}^«>7l tffl&ofl, ^E^ A>olol cfl-g- Ef^^S ?t^«-tq-. S # 2l ^ ^ 

£ ^El-A^, cf^^s A]^ fe jztA o};£°] ^ i* 1 -^, °lfe ^E^#(701, 703, 705) ^sfl 

^-fr=1^r ^ € 21- <a * (7 2 9) ofl a^ 4 ^^^.(701, 703, 705)^<^1 ^flS a]^ j^-fl 7> ^^fl *Vr}. W- 7 >^i5.S, 4 

^^3. 70 J: s>uf ^jie^ ^#(721, 723 725)# i^ 1 "^^, 0^7^^ ^ ^m701, 703, 705)21 a^^I 

H4H^ 711S014. *t\K\ ^ ^^^^^Qj^SoHA^, n Ai^ ^71- C}= -SjEll-lflSl WT(1300)<^1 ^^5SLj1 
5Slfe ^olEl 5 iEb 34^5 7 >Al^ 33 ol w>5J-Ai§>cl-. ofl© 1-03, ^e3 SK702) ^1E^ id 2l- < a*(723)^ cfl-g- ^E^ 
S0(701) 3)-<a* s(731) S cfl-g- ^E3 S2(705) sj-^s. ^(737)^- 

£ 7«fl £7-1^ <y aJaHHa-3, 7Jr An^( 701i 793^ 705)^1^1 1 ^E^ ^ j%<&% ^ l ^ ^ ^^^-jif- 47fl s^* 0 ! ^7fl*l 
A. 4m ^A, A^] S0(701)^r 4711 31-013.^(73^ 733) 735) 737 )) ^q.^ ^ ^ 3^-<sj£.(721) ^ *>^-2l ^ ^ ^QJ^ 
(729)* ?>fec3-. # st-^^-s.^ z\ ^] 7 \ ^ 7fl2| Jl-fr 3^-9j^#* n*. ^ 7fl2l ^ElS zl-zj-af. AA^ A°i 

^-fr§>£S. tifl^^rl-. l-^H, An E 3 S0(701)^°r al-R- 3)- < a*#(735 ) 727)* 7>a1o1 > 3^<a^(731)^ ^]E3 S2(705) 

21 3401^(737)3^ s 3^5(733)^ A El S1(703)3J3- ^ ^-ff*!^. ^-7>a1 o. S> AA^ A^ 

# 51*1 7J1E1 ^ q e ^^s.^03 j^Qj^ ^33- 01^ sic}, ^s. ^o^, ^jE3 S2(705)msl ^ g-(725)oll cfl^, 
34 C H*(733, 739)^ AA AA=r S0(701) 93 SK703HH ^ofl-H ^^^^f. € ^ S-# 91 ^El ^ 
&1-21 21^11-^ BS(1200) 91 WTC1300) AA 2-^A Q^A 9XA. 

A^m^r n fl^l#ol cH^AlEl ^ tq-^^l 03 o-s. nfl^ofl Al7_Hl ^ ^ ^§>7lM- "J:^"*lc3-. £ 8£ 3403^. 

1-, € ^ 3j)-ois # gj ^ 4<i3s f oj s 03 oii# ^1^*114. 5L 821 nBflsCsoo)^ ^31^(801)7^-21 ^344- cfl 4- 
^^(803)7^-21 AlTl^- zL^ltq-. A AA 7-ll^-(805)^ S-^fl tfl-g-*}^, 4 aV^ ^jxj ^«-( 8 07)^r OFDM ^-g A^ofl 

Cfl-g-ti-^. 4 34H* &(809)* ^-OJ^. 5].^ aj.^ 5IAIE303 0IC3-. Z3- ^ ^^-(811)^ =t-Hj7d ^-OJ^ 2V 

^ ^ j£AlE3o3 Sftrq-. Z]- ^ ^ 34ol^ (813) ^ a]^ gfl ^ ^.oj^ ^ aT-^ «V iS i£Als3o3 oiq. 

-s a] oil oil 7-1 , 3401^. mo. ^^ai o_ s s.^ai a|^ sflEj^. 1453- jL^slcf. ^ ^o|| vc\-AM, AA A A 
wfl A^r A^ AA^ slAA ^-AA sl^A A A S."§AA. a*K ^ ^^23 qj ^c|^, ^ ^ 14-035 s f 

^ E£*l 34°e1* ^4 ^ojsv 7sMt ^o! £ -ai ah^ sflcj^ tc3-e3- 3:^*1^. 

03 ^ai^oiiai, dioiEl ^A ^.A^^sl A^A fi&el AA S.A ^A°\} AA slA AA. A t^2i r}^ ^ai^oiiai, 
A A AA^m-A dlolEl J:^§34 §.<g# wi^jg a^el sfl^on u}^ ^sic}. 03 ^ai^^a^ aj ^ 34- 

M "fl, 4 ^El#2l 3^0!^ s.03 a3^ ^ §>l}7> ^AlElJi, i^on^ ^33.^0.^ ^35373^ ^o! 

* &23 Al^ol 23^51 01 a. ^j^s.^A-l Al^E3 H, -a ^3 I^olm m^ ^J23-Al A>-g-$7>SllAl^ 7|^ol ol^. 
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WT(1300)7} 7\t\ ^-(1200) 2] ^(SO)^ <8^^ 71-xln, SO^-S.^ WT(1300)S.2l ^ aS *| 

7*Jj5.S 7>^*l-4. -8-A>§>7)l, SlSJfE^ WT(1300)Ssq ^ ol-s-ol p S ^xIji, S23.JfEi WT(1300)S^1 ^ ol^ol 
yS ^r^^l-b 53 7}7s! sk}. ^-^^ ^ sfl , SOiiS.-^Ei WTSSl ^3.1^^3 ^IJl-SI^ i^^^ 50} ^ 

37fl ^E^#^ UflolEl ^ 3^7} Q0> qi gj zj-zj- ^<H*lfe 5j 7>^ *Vcf . o] ufl , SO^S-^ 

WT(1300)S2] ^3.9 ^sfl ^a]^ SNR^r Qo] foj^c}. 



<5&0+$21+H22+iV 

WT(1300)fe SO J5-SJf El WT(1300)S£l clHEl SNR-8: $]$\ 53" 

5^ 71x1^-^ ^-ei-pi^soi A|E f ^fl-g^o) sVr}. 6] ^7l fl^j, ^ s)-6^ 7,>-g-^- ^ sftrq-. zj- 

Zl-xflSl ^^ol 0 01 ^1 ^ Sj-^-g- AT-g-^, 5jJr-=-eJ i^ol3# ^§>fe 53 61 7>^g>cl-. °1 « SO AS-^Ei ^ B^^S} 
7j-£^l- Hli2.«>^ s>7l<Jl SNR^l ^r^^lcl-. 

SNR0(P) = — 

cl-§-°11, ^Bl ^ 3*«J^ o]£ § g>i47> aflel SNR-i: ^W>7l ^sfl Al-g-H ^ & 

t^tf ^^HIS- 0 !!^ nel*>cl-. ^-#1, ^Bl S0°11 cflS>^, S2M121 ^lEl ^ ^.ofl Cfl-g-s>ir 3^^ HSlt 

4. °H, ^ S0m^ o] 34^5-ofl 7la^SNRSl ^^^r °1§>S1 Sr-fr 

SNRl fi {P) = -^— 

^71^1, ^ ^JlElir SK^S ^ P)6ltf. ^>s>7fl, Slvfls; ^jEl ^ so] g-y-S] SNR^ ^t^S^, 7>^ -sq 

Elfe ^lEl S2(^S. 61 S. y )6lt^ ) ^3)-^ OJ SNR^r ^"61 ^^^Ic}. 

5iVJ?F (P) = — — — 

o] ¥ ^^#^3 ^ H3-9JS3 ^tifl^ 73-73- 13/a ^3 y/aolcf. 

4^-°3l, SNRol c^g. ^Ell-iflSl ^1 El ^ ^^l-ofl cfl-g-§>xl e s v fe A>^-§>ol zj^xl 6.^ 

°H, °1 SNR ^53* ^ ¥ ^El#S^-E^Sl 7>>S# al^W. ^1 ^^<3* SNR2B1- ^ £) ol , 3. o]^ ^ ^ElfS^] 
S3 7>^^ i*Vs>7l ttfl&olcl-. 



SNR2{P) = - aP 



0P + }P + N 

0} T^^oi v^ois m.^ ej.6] 01 (p+Y)/Q oici-. 

i^c>l^ 2}6js.oi ^-yfl ^f£Al s>7lsl SRR^r ifT^ *> 6_S«1 , SNR1 P (P), SNR1 Y (P) ^ SNR2(P)-; 

SNR0(P)<^1 ^^^7lfe 51 61 7>^e>cl-. 
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8 + y 
SRR2 — — — - 



SRR1 P = 



srrv = 

a 

SRR# s>7]^ ^-ol SNRl-sl <£^M ^ 3XA. 

1 1_ 

l{p) SNRO 
1 1 



S/U?2 SNR2(P) SNR0{P) 



SRRl fi = 



SNRl fi {P) SNR0{P) 

1 1 

SNRl r (P) SNR0{P) 



SRR2 7} SRRl^ SRRl Y 2l ^ °. ^^o) sir}. 

°1 "II, SNRl-^r SNRO(P)^ SRR#^ sj-f-s 7^(1 t Sftrq-. 

SNR2[P) -1 + SRR2-SNR0(P) 
SNR1 r( P )- SNROjP) 

SNR1 W- 1 + SRRlfi , SNRQ{p) 

WT(1300)7> o]s. l-^l^s.(of|§ -i-o^ SNRO(P), SRR1 P , SRR1 ¥ , SRR2)al <*flm-& A A ^-(1200) °11 S.Jl§>fe ^ 

, 7l^|^(1200)^ A<t sHflKQO, Ql ^ Q2H1 7}^is}A WT(1300H1 A^ ^AA SNR# Sft 1 }. °- 

s, ^^(Ql U Q2)-& ?fe -s]El»(si ^ S2)s.^AA A^A ^A 34^(Q0)« Sfe AAA A^ik WTQ300H 
A *£AA^ SNR^& §>7lsq- go] AA(Pm 5fe 3)-^* & A o >0 ll ^l^^ ^^ti. 

SNR S0 {Q0,Q1,Q2) = 



J3QI+1Q2 + N 
SNRO{P) 

'®Sm fi +^SRRl r \sNRO{P)+- P - 

[qo QO ) so 



£ 9<HW, JE^ 900^ AA SOAAA a\)AA WTt 3711 £Al sT-rl. -t(901)£ 3711 S0C903), 

SK905) ^ S2(907)# £ 9^r WT(909)7> ^A Sl(905)S-?-E^ ^£^3. ?>^* ^ Tj-^s] ^ 

SK905) ^-E-a| WT(909)«- £7-1 sit}. 3 ^fl ^ElS S0(923), SK929 ^ S2(927)# S^-sRr ^1(921) <5r AA AA^S.^ 
A ^AA AA S0(923)2l WT(929)# £7-1 sltl. 3 7 fl AA^ S0(943), SK945) ^ S2(947)# 3fe €(941)^ 

WT(949)7> AA S2(947)S-^-El Tjr^-g- ^ S2(941)£H ^Tfl -^-5- 2} WT(949)# S-^l ^1^-. 

£ #^2] ^aHHH, oil- 37l j zj-zl-ofl cflgfl, WTfe ^a, ^A, ^^JaW ^^fe ^^.31 ^ 

#41*17171 ^sfl, BS(1200)°11 *7^1^1sl aIjMM ^^*Vcf. 
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HOOlH tir^M £ 9°11 -tf^MW, Mt\ S0(903)i4|2l WT(909)fe Sl(905)S-?-E^ 7_M^ ^^4. 

Q M, fl^j- 2^ i?ll#e1(1225)fe ^Ei S0(903)J5-S-^E| WT(909)SSl 7>^*Kr ^] Sl(905)sl v\] 

^ = § ^ 5ftc|-. ^ S2(907)«11^S1 ^ ^ afe 7]^ ^-<g«l 3)- 

$I(Q)* ^^-S^^cf. WT(909H Sl«fl ±L<*MfeSNR^r Qe>] ^o^\v}. 



SNR„(f2AQ) ^ + N 



aQ 

SNROjP) 



SRRl r SNRO(p) + ^ 



°1 ^-r-, °1tt SNRO(P) ^ SRR1 ¥ 1- iLJ!s}7Hl ^«-§>cf. 



WT(929)7> -SjEi Jf^-ofl oixl <t(92lH 3r«H £ 9°11 £7>1^ >y-g-6fl tflsM ; WT(929H Mfe S£ 

7i^* -R-^^l S*j1, 713 iE^r £fe ^#^0^ ^^sfe 53ol 7>^s>C}. o] 7j O-ofl , 7 ] ^ ^ #5^(1225)^ ^ 
*t 3*4| (Q)S 37fl ^jE]# zf-zM cljolE^ slt^fe ^^S)- 7 p§* *Vcf. £>H, M B ] S0(903)AS^-E^ &^-£r 

^sfl WT(929H7.i t^s]feSNR^r *}7l<2l- £e>l ^M^t]-. 

SNR0(P) 
SRR2-SNR0(P)+— 



°1 ^^-^1, °lfe SNRO(P) ^ SRR21- iLZLs^H ^^-s>r}. 



^-§-°11, €(941H1 £ 9<^1 £7-1^ A 0 >^-oil tfl^M, WT(949)fe S2(947)^^] E-| tJ^] jjL^ofl 9l 

t\. WT(949)7> ^E| S2(947)S^-E| S^St- 7_M^ h> 7 1 rfl^-ofl, 7l*l^(1200)# i?ll#£i(1225)fe -aj&l 

S2(947)*IH31 tfl* ^MeI e £. = *h ^ SSl 1 ^. ^ Sl(945)# ^*°1 S0(943)<fl>H^- 

^-fl(Q)S ^l^slfe ^o. s 7}^*Vt}. olrefl, WT(949H 2| Sfl t^s) SNR^& £t}. 



SNROjP) 

SREl" -SNR0{P) + — 
Q 



°1 ^-r" 6 !!, °l^r SNRO(P) ^ SRR1 P « iLZL^H ^^\t\, 

BS(1200)7> ol&ol ^-<|]*V ^(Q) HL^r Osf ^7lls>ir ^-f , c>H, ^ 7>xl 7 >^*V 

^cflT.-!, WT(1300)^JfE^ BS(1200)S ^Ji7> °[rq-. ^ -SaHoIH, ^ 

7l(1300)fe £ 9 €(901), £ 9 4(921) ^ £ 9 4(94lH £7>ljg ^ ^6fl WT(1300) 

7> ^l^^Hl ^§>a] ^^slc}. ol 3} 2«m ^E-1 7|^1 xlAlxfsA^, BS(1200)*-S WT(1300)°11 2] sfl ^ 

^ 5ft^-. ^E-l 7§^1 xlAlxffe ^] tfltb "^1 ^71 fl^l ^B]-^r}. »| 1 ylJEi^ WT(1300)7> ^^Tg- 

°ll ¥<^safe^l, =i-n*\, °1* ^eII^ 2 ! ^i*^ € i = ^fiiL7> %lfexi o^^.s uiB>Hflcf. ^12 ylHfe fe ^e^s # 

^.rf tVai^ .0 i^i^s q.^^ ^ oi^^ 7l .- §v 2 «1 S ^ E"l 7J31 ^AlAf#^ o}^^ 7 ]^^ us] *fll 
ofl oir}. a is] ^12 € 3 ^# £°1^ 7H ^-Hl-^cf. ^3 z|3j^ cfl-g. ^ji E ^ x1a1a># ^^.fetfl -g-^ 

BS(1200)°11 s^sfl #lsfl^lfe 71H 7114 MJi^ fe 7fl2l xlAlxf ^s.^ q-<ggH, cfl 

-§- iiim ^ei ^ 74i ^1^1 ^ ^-^^ sa^-. 
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EH X\A\X[ 


SNR 




WT SUM | 


00 


SNR S0 (Q,Q,Q) 


^] EHS^CHI AH 


SNRO(P), SRR2 | 


10 


SNR so (Q,0,Q) 


^]EH S2 §! 


SNRO(P), SRR1 V | 


11 


SNR so (Q,Q,0) 


^ EH S 1 & 2^ 


SNRO(P), SRR1 P | 



o] t&M^S., WT(1300)7> ^jr^^s. 7 ] x ] ^-(1200H1 M-hJ- 1 ^ *r 5SM nfl^-ofl, WT(1300)fe ^ 

SNR0(P)3f 37fl SRR1- ^ s>M-#-gr iLJI^- ^_S.7> ^tf. 

ololSl ^ £±r ^ ^ Cf^- ^3 Al oil oil A "l , °JSlSl ^S] ^E^l ^fl^Kr 

Tg^Sl -S-^-ofl cflsM, ^E^-* 3711 7J]Ei ft^-sl^, ol^SO, SI, S2^ °1 ^ -B-^-frS^ S-S-fe ¥ 

7fl2l o] ^ ^lE^ol ^-Qj .0 ^ ^ §fe Hj-Al O.S Ol^o^ch ^ 7flSl til-o]^ ^1 #oll cfls^, 7l^ S] °j 1$ 

* ^7^>xl ^0>^l£S ^^§l AV^ £ 0. S Tl^^, n*M, ^2] ^5l £.oj^ ^e. -f^SO} o]^ ^E^-S^E^ 

-£ lO^r zj-z* 3, 4 ^ 5 ^]E^^ Sfe d\]X}?J ^Il-(1001, 1021 ^ 104D-& ^E] -fr^l-S- I^aIs}^ £^(1000)* 
i*l*lcl. 4l(1001)£: Till ^1 SO ^(1003), Till -4J] E-| SI -R-*g ^EK1023), ^E] SI -fi-*8 -S]Ei(1025), *|1 
a^ S2 -fi-*g ^(1027) 55 7112 S2 -fi-*g ^E^(1029)# S^cK €(1041)£ *|1 qtf SO ^ ^(1043), 7)U 
SI ^(1045), Till A^ S2 -B-^ -^(1047), ^2 SO -fr^ ^(1049) ^ ^ll 2 SI -fr^i AflE](1051)# S^*!^. ^ 
S. 2^r ^El -fH3#Sl B-^-S] ^7} ^ ^ttlSl ^ Al€8H# A] 7fl^-t§=)ofl cfl-g-*Kr, A^ tl^ ^ Ajl E-| 

fl* <*l|# 711^*1-4. 



S. 2. 





^E] | 


1 


SO | 


2 


SO, S1 | 


3 


SO, S1, S2 j 


4 


SO, S1, S2, S1 j 


5 


SO, S1, S2, SO, S1 | 


6 


SO, S1, S2, SO, S1, S2 | 


7 


SO, S1, S2, SO, S1, S2, S1 | 


8 


SO, S1, S2, SO, S1, S2, SO, S1 | 


9 


SO, S1, S2, SO, S1, S2, SO, S1, S2 j 



-8-71 ^ mm 3711 7J1E^21 7g Jf-g $1*1 A d ^ W ^j,^ ^ ^cg^E.^ ^H}g> fe ojc^ 

OFDM 71 2^ o]l ti:s><^ -M^ «>S^1 ^ ^ ^ ^ ^lfe «1 -OFDM-8: i^fe- a^e^s 

^^-7>^f§>rl-. 47}^^S, <a^- ^-7j#^ Al^^soll ^^. 7 ^^. 

4<a=*l^AloHs.oH^ ; o}7H JtS.#^ ^ ^T^Sl e>L| olAj-21 Hj-^oH Cfl-g-§>ir ^7ll#^ ^^l $1*1 S>^- ol 

£tf, °H« I"*!, ^ll^Al ^/S£ir ^* ^T^m* 7>-g-§>0^ ^^^Cf. 01-^, o^H. AjAHlS-oH^, 

^ ^ tf«g=^ #70-^^ 5L§^^ A>^-s>o^ ^xg^c}. olej £ffA iHE^H, *>S^H iHE^oliJ. s>c$_ll 

<^ S^-* 7>-g-«><^ 4 s Sa^. HLfe w 0 >^ #711 # # #^fe wj-^ft # £^ EEfe <i» 

°l A o V ^ ^^§>7l $l*fl ^-7>2]<?J §>^$1H^ 5>7ll^ 5IXI 7l7lK oils. S-ol, ^-g- 7l^]Wr 

^Hsr>7l $1*>^, rill 2. el ^til-oli, <^1# RAM, ^^3. § ^ 7^1 3a-=-7>^*l tifl*H s*V5l i=E$||6] 

71711 ^S37>i|r«l 7>-g-*><^ ^.^^ ^ o1#. 14^, 71711, ofls , ^ 

tii^ §>^$iH7> Aj-^^ Hm#)ai # oiAj-^ ^ y]n ^^7\^^ 

*^-7>^*l ripiHl ^olcf. 
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* ^^1*1 2> 53^1^. °M 1^2| ^ oliflofl oiir J13i^cf. £ t^o^ wj-wi n] 4^ CDMA, ^iH 

^Hl#?fl^(OFDM) ^/it^ ^Afli S-V}<Q ±^ A>olofl « A] f-A] ^ 3 fA ^^5>7l ^Sfl A}-g- 

a], tEf^ OFDM ^/Sfe CDMA# a>^-s>c^ fiu}^ f-A] IPJsKr 7l*|5M-.S>| ^^^rf. 

*3*>7l ^A] 7 1/^^ 7 1 S] S# n] S 3] ^ /HLfe i^SRr ^cfl-g- ^IfSAi ^€4. 

£ 14fe «W1 ^ *7l^ ^SLS. <£S| V±^2) ^E^-llHW S)-^ ^sRr ^A^ «^ (1400)2] # 

TllS* ^Htt^r. Hj-l^ o. ^HfE ^c( 1402 )6)l^ Al^-sl-Jl, 1404S ^7]A^ ^ 7fl A] A] 7> 7"h^E^7> 

IS a7l5|-^C}. Al^-S-O- ^H}^ CfTjS ^ Al^- ^o] nj ofl fij gofl cfl s}c*| iLjL^M *V 

<a<M# ^sfl ^7>sl^b ^#21 <yjjLs| Aj-^-o] ^7l^ =el^^( cycle prefix) 2]- *V^1 S>l42] Al^ ^^}7] Sfl^ 

A}-g-E]^ AlTlo] Alwg. AlTi^f <t 7lH}CLS ofl A] ^ Al^^A] Aj^c}. 

#31 1404^-^E^ ^7^1 1406-55-S ^l«Ss>Jl, ^7l>H, €2] 4 ^2] A^A^s} ^ tx)-^) j^S-O-A} 

71^^ Z]- >fl]Eltfl6flA-l ^7-11 AlTiO.^ 4]lr#* ^*§>£^ ^^^Cf. ^-^^#ol 

€2] Z| ^jE^ollA-1 ^i^Elir S-^J-^A-l 3^*| Sjifl^ A>^A]Bfl5l ^ ^ 5 ^ ^ So] ^^-6flfe ^£7} ^ 

<r Sic}. Zf- ^E^2l 3^<a^ Al^cq ^ AlTj-l-^ <gal^ ^7lS}E]xl^ ^E|!-A} 0 H1 Afl E>ol^ ^JT^S-o] 

t SSl^. A ^^ls a^s 4^ Aia. Ai7>^7l# a>^-*>c}. nelu)-, zj-^^iflfi] a]^- a1t>#^ 

^7lSl-Sl^ olO^, z} ^EllflSl Al^-S.^- ^^s:>7l ^fl A>^-£l^ Al ^ A] 7j-^-°{| ^ ^1 ^Tfl 

— S., AlTj-^l A]^- AlTj-l-Ol ^olrL ( ^ 7 ]^ 7)^-0]^ x| S\ ^7p^ Sel^i 

« ?l*sr>7l ^SH A>^-El^ Al?_Hl cfl-g-§>fe ^ 7>2] ^ifl^ ^7lS|-^i=^ ol^^rq.. l^^, ^h^J^ Al ^ X\ 7_1# 
^^^l ^AflsH e« v ^r 7j^l£, A^S n}^. ^El#2l AlTj-S-ofl ^^^o] #^0] ^ 7 fl ^r}. 

^l?l flsfl <^?i ^#ol a^eI^xI^ t^-qj^ A]€i s ^^.(1234)* 5L%i-§>fe s ^ 

iL(1238)SJf El €21 Z} A3]E^2l ^o]Al S-Aj-o^l A>-g-Sl^ j^-flfe S)-^) 1236)5L El ^A^cf. 

^■•a^- ^ol cjT^l 1406<^lA-l ^Tfl Al7> -£0} Al^ElJl l4^ ; -S-AJ-^ #31 1408S AlS|s>Jl, ^7lA^, ^7fl Al ^ A ] 

Tj-ol 1 ova ^^rq-. n^, #^1 1410^^, ^ ^ tJ-o] ^tfl a]^- a^MI Ets}2Hf ^r#*>7l sfl Tjzjol 

Ol^^ltq.. ^7fl AlTlol alcfl AlTj-3]- Zj-^ 7j -2-i= 1£ EI^sIji, a^l, Sl- 0 ^* SL^ Al^i^ #7^1 1406^A^ 

Al^*V - s)-^* ^#2] ^71^ 7lAl^ Al^ EEfe ^^21 Cf^ J= 7> a]J- 

^1^7} ##s1t11 § tifl^H & Al^iofl 1421- ^l^^rtq-. 

olAfl, £ 15 ifl^l £ 17* %S*>^, t}<£tF ^ ^*#°1 3)-^* ^131 %M1 £AlS]^ 

^ ^Ai 3^<i]^ *Alo]l ££ fe ^^21 O.S -S-AH1 ^21 r}^2l ^lE^H-oflA-1 ^Qj A>^-sr><^ 

C)-. ^ t^o] r^o^^ ^AHjSollAl, Al^. 7 ^ AlTj-S.^- ^21 ^E^oflA-l §-7l^C|-. ^*V^-7lS)-# 7>^§>^, 

^^?J AlTi^l ^flol rfo^eV AflEl&oflAq Ai^Sl^ A>oH A] 7_M1 ^1^*1 ^^C>1 ^^fl Slcf. ^ 

*1, «}2l- ZJ-^l, Ajffl-*V fe^ ^34^1-6)1 A-l ^^5>ir 91^^ ^ A^ S c}- fi^f A>o] ^.7]^. 

#2] J-f-^ofl ^51*1 Cfojsv Ol-o ttfl^o^l 1:7>^*1- ^ SSltq-. nElLl-, §-7lS^ ^]El ^^#o1lAq ; ^E^# A>oHl oj= 
21 ^17>&21 ^Ol ^7fl*Vrl-. T$QX\, Sl-a* Zj- A^El Al^. A] #2] * 7> 

^*>fe ^IJl 7}^^>7ll *>^^ «7l*l O.S ^€ ^ Sa^. A o V ^* H>21- Zj-C-l, ^ ^21 ^-^S)- ^Al^oflA-1, 

€21 Cl-^*! AflE^# A>ol2| Al^. ^ Al^j- AlTj-S. A >olSl X*^^ ^7]J$ =e) 

«li2l 7l7V ill} AVr}. 

Aj^o] a^A o l- ; ^ ^Jl^ ^6] zl- AflE^lAq §-7l^ ^^=1^ A]^S ; , Al^s^ 

: §-7lSl-7> ^7fls>ir 7>A^C1-. nBll4, Aj-7) A^TgO. o] ^-7lS)-7> ^Hl^O.^. 8^^, ^ S] 

^Al^ ^7Ao]^] e>Cl-ir ^§}7ll fttq-. Itfel-Al, Zj- ^Eli2l Aj^ O]^ ^1 E ^ Al^. AlTlJJl- ^ = AiJ^ - 

A^S Cf^ Al^. AlTloll Cfl-g-elcf. ^ ^igofl I^EfAq, 3)-^^ S#ol ^-71^ Hj-Al O.S ^#2l ^E^^A-1 ^ 
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4 ^114 44334, 44 AS. 4^ ^11-411 414 Sf2] wfll 5J 4^ 4 ^s. o]^j ^ 

(-fr)£411 H-fr* ^3«Hr 34 14 lEWH 4441 4fe 4^ 4Jl 434 7>441 4514 

444 

444 Is 4^ a]Jl 434 4441 43 flsfl, 444 sj-sj^. a#ol 4<g ai^ A ] 4 44 A}-g-iJ 4 &4. cflo> 

3j 4^, 1# 1 .o 1> o^ajo] Ala. Al? > # ^o> 7^7} ^ ^ ^ 1tl4 US 14 

^lSt 441 j^Q^ Aljr^ A>44 4 Sfttq-. olEj ^ o.6fl ( A^ 4^ 4]^ Al^S ^o> ^ ^ A]^ 43#1 

4 411 4^ 3341 443 f 7lS]Al£C}SSl^ #1 1 A] 4 414 4^ A] 7] 7 1 sfl A}44 4 &4. 

£ 15fe 4 4^1 1 oflAH •gAHofl 2 -ajB^ H4 S. ^ 3 £A] 4^ 4^(1500)44. 444 44 

44, £ 151 £44 4 life N ^114- 4fe li^ls 444 4 SliL, <*H4, Nl 1 £4 s 444 444. £ 15 

o\] £ Al^ Iflife 4 7 flS] HI, -11 A ^ -41 B# illfe 44 ISfl 11444. 4 1114 14 4414 ^ 
J2_J*3!134 443^-S #14 4 5SU, 444, 14 l^lSfe 441 3414W 4 7 fl4 4^ A^S Cfs ^ A j £s 

o] HI, 41 -^1- Al7>o.SAq 4144. 3444 114 ^|1 11(1502)1 -11* 441 44 si 4 7l 4# 7HbM 

S-4 141fe 44 4414. 1 434HH, 11 S-4 41* Is 13#4 41 4 34 ^R>°1] A>-8-slfe ^ 

, A ^1?> 1 vfl^l 4^r rf^- €71] Al?H| tfl-g-slcf. S-ole)- ^^5l ^2 ^^(1504)^r ^ 

<^i # 41*1^. A 1* 4421 ^1 tfl-g-M 4^ IS* 4«°11 44 afe ^ 

s 4^ cfl-g-* 4 Si4. <*H# Tfli ifl^| ^ 4 4]* ^14#oi ^-<a4 «7fl A]4<y 7§4, Lflxi ^ 4 4] 

# ^14#^ 4s 4^4 =l ^14^ 4 4^7> 44^ &4 47] ^§^4 zie]4, € 5 d(i502)^2l ^1 tfl 
*1 44 ^4 AA^°] As. 4^ «7fl 414 ^141-^ 144 ^^}, ^^(1504)^1 414 ^14^14 4^ 4# 

4 <a4. 

444 44 44 4 1(1512, 1514, 1516, 1518)4 4 A ^ B 44^2] seq ^o] t nl-o^s A| lf 

^1447] flsfl 4454 ^°\] 1444. A ^41fifl2j 4^ Elft^^s 4 = 714 41* 4 14. 4 ^44 ^1 
rt^1 l^j^A^ 14=1^ 414 S-4 444^4 14 41s 1444. 44^^, 414 4^7> 141^ 14 
41 1 &1 7114(1200) 1 44 447l#d300) 47} £4°11 411 1^.1, n 14^ °1 1^7> 4 4111 
14, 4 41 7> 41 a^ 7f44 411 liisll 1 ^4 144 017) nfl4l 4. £ 1511, 43 11(1506)1 41 11 
144^ ^4 A>4H ^11 All 141^ 414 4^« 14 414 4^ 14 41 144 4144. 4441, 44 
11(1508)1 11 11 144^r &4 7>441 11 B11 141^r 414 4^# 14 414 4Jl 44 41 144 
4144. 4 11(1510)1 £ 151 441 lllfe 2 ^1 ^11 A>^-^xi 4J5-1, 44 311 411* 4141 14 
43 °s. 14. 

11(1506 1 1508)12] A 34411 11(1504)1 ill ^4 4441 11(1502)11 KAA 143 14 14 
14 ill ^1111 414 43i# 144^r 411- 4414. 411, 4 A 1 Bill 4rt 4 

^ 14 141-s, <^1« #1, I3j( 1502 )o 1 i 14045] ai^hi o. s 144^r 11 1 42 14 14-^17^ ^=^4 

4. 11 XI 1 41414 14 41« 7>1fe 1-7ils 4144 4411 ^sfl 4411, 4^ 1 ^, <i# #1, 4s. 4 
is 141^ 414 4^1 144 4411 1*11 4444. 

1(1512)1 B 14 4441 14 14 14 1 414 4^7} a4A 141^1, 1 414 AS-A B4A 144 
4^r 34 4414. Ife 41 * 411 11 A 141 1sfl 444 ^1 B1 141 114 412] 444 434 4 1 
4 44. 1^ si ^!1 A7> 1e1 b 14^s 14 411 ^4 11 11 A1 411 344 434 414 4 14 4 
4. 1(1514)1 14 14 24 1441, IIaI s 27} 11 B11 1 414 4^: 1 ^41 All 1 S-4 1443 1sfl 
7>414. Ife- ^41 A7> 41 ^447] ^41 B 14 £-3. 14 411 44 434 4 14 44. 1(1516)1 14 1 
4 34 1441, 114 ^ 3 o] a 1 A^ B 47} sl^A 1 414 4^« 444514 4441, 1 31HH 7>4 
4 1431 13 i4 434 4144. 1(1518)1 14 44(4)4 1441, 4743 5 4fe 1 414 4^#4 14 
47] 11 11 a 1 11 B 44 .E.44H a>^-44. o]^ z| 4141 11# A 1 B 44471 41 1-1 

s 41 14s 4^7> 144 4 4^ I4t 434 4 14. 143 ^s, 414 4^#1 4 414 1 131 44 3 
341200)1 4ErtjE]ir4_ 1 12 41 41 347} 4#4 444441 41 444 f 7fls] 4s 44*1 1 
4 11 -*£7i 4.S-4 414 Asl 43-1-4 41471 41 44 4431- i^4t4 £ 154 41 1 412 1#(1512, 
1514) 1 11-(1516, 1518) ^ 3l£ 44 47f £41 44 1444. 

£ 161 31 11 AjAt^ ^Al^ s. ^ Al^if 1444. 5= 150] 1144 401, Till 11(1602)1 

14 14 441 144^, 12 11(1604)1 11 1444, 11#(1606, 1608 1 1610)1 44 44 31 Hi- a, 
B 1 c 443 414 45:141-4 4414. 4471, 5L 154 11714 41, tU vfli ^5 11(1612, 1614, 1616, 
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1618, 1620) ^ AAA tfl^-*>ir €^(1606, 1608, 1610)2] A AAAAA ^E]tfls) g_s.}& A-Q^ 4l 

J:« 3*«Kr AAA M-E^r}. z}- gcfl a}^-^ A^A z}- ^bH^ aJ-^*V h}^ AA ai^ a] z^o] 

«*fl ^RMl cfl-§-* ^, *U tfl^l *j|5 zj-zjvg^s a^, *U ifl*| ^15 a]7># z^z^-oi a-| 

S nfl, ^11 tfl*| ^15 ^^^q-A^S cfs. ^ 

£ 1621 T^H, AA^ S>q-^ 3Z|-<a^ AlJ^ ^ ^EjlflS] ^ S-4^H ^ 3^<a$Ol A^A^ AAS. ^ ^ 

AA ^Sl^o) slcf. 21*1, Wfl^ 2^612: ^ o. -g-o]€f|-»1 € A^s] ^Jf <g 162(H|*1 A> 

-8-£4*r 53* ^s1*H<>) AA. 

£ 17^r ^ Bfl'SS-^l AAA fi-Cf- ^^^-a «^ Z|- ^E^oflA-] AA9:AA 4t^sR £ 16A AAA 3 

7fl -aajEl AAA £^|§Rr 2|-M(1700) 15 pi AA P153] ^l<£e>l E 17 ^Al^ofl JEAlsH A A'U 

z| «o] a^s cq-^ 4M 7RMI cfl-^R ^-^-oil, a^s 4M AAA A^AA. AAA ASA AAA 
AA AAA A^AA AAA. 37HA As- AA <8-& AA^°] s^AAA A^-A. A AAA A^AAA AA]AA As. A 
^AA, A^ ^A^AA AAAA AA 43 ■& AAA AAA^s. AAAA. 

£ 15 ^ £ 162] <il^H2(- AA, A 1(1712, 1714, 1716, 1718, 1720)2] s^^s. o. _g.<g A}-g-s>&j ^^s]xl 

<£, tR A^A As. A^ A^A AAA A AA. AM A^A702)AA AAA AA AA 57fl A^ 431- 

^ ^Rsa-i ^AAA &AA, ^A AA AA^A AAA ^AA ^eI-SH ^of^ a AAA^A AAA s>. 

S #^>°Ui, ^*1 ^ 7131-21 ^AA A °J21 Al^ AlTl^^ Ala. /.j^j-dfl tfl o.*V oj 

Cf. ^1 ifl^l ^115 PI AA P15 Zl-Zl-21 S^-fl flfA ^JroMl S.A] E) ^ ojcf. dfls. S-O], e> T^^ fe 

Piolcf. £ 162] <4A AA AA AAA^A, As. A^r A$\ ^ll^ 0 ! ^1^=1^, 4^21 AAA A® ^liai- 0 l AAA A 

AA. £ 1721 1(1720)^ 41^^21 54^ 511^^1 td-el- ^jBl# A, B ^ C ^^^a^ a 5 s. x >-g-*V ^ >4 

•y^ ^S-A A^A AAAA, AA A AA^ oAA. 

£ 18-& AA AA A^ AA^rA ^A lO^fl As. A^ ^A°\]A Asl^A A^-A s^AA^r a>e( 175 o)s. ^Ai*iri-. 
£ 1821 ^<?HH, a AA^ As-A AAAA A^ OA ^-§-=1^, ^\AAA ^1*=!^ AA silt &A AA S-A ^A AA 
21 AAA A-A]s, AA 3M<H1a-121 M-B(-tfl7i Am lA AAAA. DA AA^ A, B A c A AAA nAAA A 

^* <^1ai§>71 ^gfl Ai-EQysoHl AAAA. t\\AA Asl da 413: sfll l a.^ AA AA ^\AAA ^rAAA AA 
ASls. AirAA, AAA, AA +AAAA AAAA AAA AAA AAAA &A A AA. ^\AAA ^]AA AA AA AA 
£ 18<^1 -EAisixi <aa AAAA ^AA AA^ ^^1^ ^wl^Rs AAAA. A A^A OFDM ^ahhai, AAA 
*AA^}A, AA AAA A ^\AA ^AA AAA AA^k AslAA A^AA AA AAAA ^A^\ A^AA nflS-^l, AA^h 
^AA AAA A 2iAA. £ 19A A AA°i\ AA ^i*sl^r 7]AAA200)°-S-AA AAA AAA ASl^A AAAA A$\ 
AA AAAA AAAAA WoT-^CiSOO)* -AAAA. AAA AA^: AS-^A AAA AA^, ■AA ^A, ^A ^o] 

2 A +AAA AAA A AAA A^ AAA AAA A AAA As. A-AAA AA AAA A^A A A4 AA AAA As. 
AA AA A A sifts A^AA AAA AslAA A AA. 

AAA800)A — A— ir.^.a802)<AA AAA^-, AA A^S\ 1804 A isos^a^ Ai^i- ^ 7fl2] ^e) As.AA AA A 
^AA. A 7H2i As-mA <^1# AA. As. AA Ai? AA ^\AAA AA AAA AAA A^mA AA AA AA * 
A AAA A AA^}A A As., HLfe, A A AA AAAA AAA^-S. AA^A A^AAA, As.A^AAAA AA^ A 
A As. A A A A ^}AAA AAAA A A^} A A As. AAA A AA. 

At\] 1804^a-] ( AA ^71(1300)^ ^11 AAA AS.AA AAAA^A A^ AA Pis. ^^=1^ ^1 ^Hf AS.A 
AA A A^- AASl AAWr ^AAA. Al ^AA 41^:^^ AA 1806<^H AAAA. AA l806^lAi ; 41 ^A 
^A AAA AA AA AU AAA AS.AA AA^S-A AAAA AM *^(fi)^l AA AM AAA As.Asls.AA AA 
AA. AAifVA AAA AM A A ^A AAA AA <i# ^A, SNR A ^A AA AA AA A A°-A,AA m A 
AA AA^ AsA\ AAAA. AAifDA AM AA WA AAA AA AAAA A, AM ^AA AS.AA A?\AA AA^- 
S.A AA AS- A/^A AA AS. AAAA AAA A AA. %-AA AA i806^^Jf A AA 1812s ^1«S*1-R 

<g«. AjAi^s^A^ AA 18042} ^as. A^A A AA AA 1808-^1 A. A A ^^-7l(i300)fe A<t AA(P2)s. AAA 
A 42 AA^ AS-A AA A A^- ^ AAs. AAW: AAA^, AAA. P2A PiAA As.A. AAA AA 1810<*M =iA 
AAAA AA 42 AA AsAA AAAAA. AA 1810°11^, °d^^1 42 AAA ^1^^* ^*>fe 42 AAU2)A 
AA 42 A-AA As-A^-S-AA 42 AA #^ a1a1a> AA A^SAA. 42 AAA 41 AAAA A^-A. AA$^ A]2 A-A 
AS.AA AA°-S-A AAAAA. AA AS. AAAA AAAAs. AA°s.A AAA A^ AA. AA AAAAAA. A]2 
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*V^l 7fl2 *m #^ *M *} S* m ^3L«\] tfl-§-£Rr SNR 41 -^M^^Tr <>lfe -t! 

1812S *]«8?h4. 

T^rTfl 1812<*1H, ^-a ^7l(l300)fe ^IJlS-^-e^ 44 -sq ^ 14 ^7lfil fl^l ^/211 

4^ 41 T^l *M*> ^"tfl flSl ^/ELl 4 Til 1812^^ IH^ 41 

4 Til 1814°fl^, 14 447|(1300)1 <4# a 22] «4j l°ll SLT.^ g^s- f> sl^l tfl-g-4l 7>x]^ ^l £1*1 

*M*> St(1814)-i- 1HW44. 431 1806 ^ 1810°..£ J M^ ^1 ^ ^12 ^ ^ 431 1814S-lE|2l sf\ 

*1 *1 A 14 ^4 4444 ^-xj-o, ^ ^ 1816AS ^^cj-jl, 1^4 ^^.fe 7 1 X l^(1200)^-S ?i444. 

431 1816* <^1# S<4 44 °14^ ^Alxl^S^ <yjjL S Al, ^ fl*] A^x} ^ U ^ 2 ^ =^ xlAlA} 

1444. 1 7fla] ^43 7| S7 > JEWISH & o.^, ^S7} i^sl ^-^ 14olH ^H-^cl-. A-] tL 

431 18200141 aI^ji 1826«M 1^41 3U ^e] 74=11 444 ^il7> 4°d nlM*H S4=ll 44^14. 
431 18300141 Al^Jl cj^l 18400141 #S_41 7112 e) ^S^r^S 41 oUt-I^ISo] cf^sl 44* 
^sfl A}-g-Ell ^-f ofl cfl-g-44. 1 DilAl^s.^ j^j SflT^^ lg.X] ^ Jf-Aj ^441 4 3^14 s*v 

44. 

431 18200141 Tin *fl^ ^Ma} Tin nflAlxHl 1444. ni, 1=1 Til 1822^, 42 7fl^ aM*} ^ 
1 tiflAl^ofl ^^tq-. cl-^-ofl, ^7^1 1824^7^, 7|t11 ^l^lAl- Till DflAlAHl f-^-^rq-. Till DflAlxl^ n*:, ^711 

1816^7-q, <^i# i-oq, ^.Aj ^=ts 7 ^ oflAixis ^^*vo. s «i 7 h ^-(1200)^1 cf^tv ^7Hi 

^7i, mji§>7) ^efl A>-g-s]^ Ail oq sfl^si §>Lq- oiaj-^ Al?t ^/SEfe ^ 7 H-^^-e^ 7^1 

^-(1200)*-S2l tl^g- sqs.^ ^ ill- A>-g-§>oq ^s^sjcl-. ^^Issl a]?V #$2q ^-g-S)-2l 1^-^, #^ gj 
Cf^- ^iL« a.J2S>7l ^Sfl A>^-§>oq ; Ajl E q^^ ^ « ^^7l# 2Lir A l ?> A >** ^ ffl^. 

7i ^-g- 7R1 ^ Ai^Sl A>^-^ S Sfl *^^ol Sjixj^rl-. EE*1, ^oq A^S. ^A]S>7l ^Sfl 5fl ^ ^-g-^^, ^ 

¥33* 2l^§>^m M-El-^ir ^ ^iL J£fe *I1C-1## Ai^§ ojol AlTl #^-#ifl<fl^ ^#ol 

nj ^ clef. 7lAl^(1200)* TflOl ^AjoflAq ^ A}^^^^ 7 >xq 0> g}^ _ 

<i* l" 0 !, 2 BIS ^ All ^H^l ^171A> g^ol oloqxl^ 71U % 7112 7fl^ a] A] A> q-Ej-yflcHr 53 * ^ , 

3j nflAl^s ^/JEfe Sr## 7d**>7l 7>-g-El^ ^SflE., <^1S SiH, ^yl^trol ojo] ^ ol^. 

^ Sr#^l 7i*°l ^711 1826^7^ iftfisl n 14^, ^aI-ta cf^s 1804 ^ 1808S ^717^, Afl s* 3401s A]J:# 

ofl Cfl*l A]^ ^Ajol olJ=L^*ln} ( SSA-H^ir 71 ^Hl ^^^-4. 

^7^1 1816°fl SLAlsl cflolAl gj; Al# ^Soll cfl-g-s>ir 1830^7^, Tfl 1 ^flvj ^xj xlAlAf g^ol 7)11 riflAl^l, oll# ^oq, 

^711 1832^1 7^ 71x1^- o.s Tj^ElTll Elfe t] Jr ofl ^^r}. cJtII 1834^7^, 7112 711^ AlAlAf &o] 7fl2 

DflAlAl, alls. E-oq ^1 l 8 36oflAq Al^El^ Aj^ofl f-^c]-. 7g Til A] A> ^7^1 1838^7^ All 3 ifl 6|) f-^- 

slol, n^, ^711 1840°fl7q 71a1 ^-(1200)^1 7i^5lcl-. ^Tll 1826^7^ 7d^5] S^-s] dH71a1°1 ^^-oflAqiSl- ^o] , nl 

711 1832, 1836 ^ 1840^7^ Al^sl^ J=-^J tiflAl^|§^ A^-A Tfloq A^-g- ^DlE f A 

7>*s>c»l x]^^ ^ 014. -g-AV^A ^Tfl i 8 4 0 o.s^Eq <2:7ll 1804 3l 1808S ^*a*>^, 7fl ^ ^iL^l ^ 71^ 

(1200)-* S.21 Aja.21 A1&17} AlTlofl Hl^C)-. 

£ 20* °ll# BflolB] 7]^S.^ A]^g>7l ?1*1 3^fl Sllfl- ^AjS>7l 3401^ SS.^ Al^gVjl, Aj^S 

^7] 55 xlels>7l fl*. * ^ 7lAl^-(BS)* -&7Va171^ u d-^# ^l7ls>ir #S*a>J=(1900)# £7l«Vcl-. 

^711 1902°]l7q AlAl-^nl, oqylAq, 7 1 a] ^-(1200)* -g-^ElH J s-^^. &?\] 1904^7^, rl^ ^ °m i4(l 205)^1 
71a1^-2} 7^^71(1204)^ 3)-<a^ Tj^s^- d-^ afls- &c>l _ no4Sl A °ll# , S0(1106), SK1108), 

S2(1110)S f^H, 7>Ai^Aj^ jH-S/H 5ll^s g{ 7>^.5>ol ^713^ ^ O.S ^5117^, -fi(1104)2] ^ El 

#(1106, 1108, 1110) zj-2]-AS2l 34^* ^#21 ^1** *°^?!: ^#21 a>^-s>d1 AflEq#(1106, 1108, 1110) ^l" 

zl-cflAq -g^aj o_£ ^a! o]l Td^^^l-. ^711 1904^7^01 3^<g^ ss-o] x]^^ 3401^ s 3}-^ ^11^ A^(i236) 53 & 
(1238)1- 7>^-s>cil 3401s aij- ^ Ai=^ Aflol ^H(1230)2l ^s>oll ^ s 3^t4. ^3)-* ^711 1906iiS ^*Ss>Il, ^ 

7]*\, bs(1200)fe olll #oq ) ^ xlAlAf TJ;^^ ^S. s ol t W ^ 2 5fl^ =^ X|Al^. ^ Tdl El 3g ^1 

fl^l ^ill S*>«>fe AlC»l£ S>l4Sl ^.AJ ^Il7l (WT)( 1300)15- Jf El sq DflAlAlE-^ ^Ajsvcl-. ^^^#0. 7^1 ^-(1200) 

oil ^70 a]3l ^)e| ^-^( 12 60)2l #=-s>o]l ¥7j5li4. cl^l 1908^7^, 7]^-^ ^fl^ aIaIa} ^ ^# 

(1262)21 741-^oH Aqoq E - 7 H2l A^ J=i cfS ^ X| A] A> ^#(1250)* ^S. -oq ) "Aj ^71(1300)^.^-6] 

^ ^ol pilAlxl £fe d^o] ^AlAls s «. E q ^#*Vl4. Oj «. ^AlollSollAq, Z^- ^fl ^ a] A] A> ^7^ nfl A] a] S ^ 

711*14. 41 ^AHf6(Al, 4^21 ^ #^ AlAlAf gt^^ WT(1300)S- ! fEq2l rJ-Qj nf| a] a] 6)1 i*Vslcl-. cq-^-ofl, ^711 
191001171, 7lAl^(i200)l 3J£ ^* £^(1264)^1 ^^Sl-oll, ^a]^ ^ a] Al#s«. E q fl^ go], cf^ 
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*W €^fls] tfl# ^ ^^-71(1300)^ ^-W^fe ^Tfl fl^l xlAlxf ^**>cf. ol ^1 ^.Slfe ^^sq 

bH^HW WTQ300H 3]^ ^*Sl7^uf, Sfl^ ^S.^. sr^fe DflAlxl^oll i*V^ol ^ 0 ] ^ 

wt(i3oo)7> tj^i ^-e^i xiir^i ^ 6i- ^ T^^Hi %Ur*m ^t, °m i-^i, °1^ 

6jAj ^E^S-^-B^ ^ ^2} a}^ Sle 7_M1* ^T7ll=l^l« 70rt*V ^ S^. *r-*M nllAlxls-^a.^ a # s] 4| 

^ 3 BSQ200HW ^ ^1 31*1 AjiL(1252)ilH ^^4. 

^7^1 1912S ^sM, 7]xl^(i200)fe ^1 ^ ^12 ^ #^ ^17-lxf ^#(1250)^-^1 3^$J ^fe> 

(1226)21 #^f*Hl ^7] 711 1 ^ ^12 *Ma> ^#(1250)^1 ^A]jg s£ 7 ] ^^l (1300HW 2} ^§>fe ^Jl 

tfl ^-§-wl# ^^l flsfl ^iLSV lil-^sl ^lelc-}. ^7^1 1914^17-i, i^el 5-^(1225)^ -T"7^1 ^ 

71(1300)1- W ^jS-g- ^«3sK£^- ^^^r. ^« ^31 1916ofl7.-l, 7l*l^ i?fl#el(i225)fe SNR^l 

7l2:e>^ WT(1300)# 31*1 ^«8>&^. ^1# ^^H, BS(1200)fe 7}-g-slfe S tg ^ c^IeI ^jes. ^ el 2] 

2; sl-g-7>fe HMSr 2:3fs>fe WT(1300)2l ^70^ SNR-lr aefls>fe ^ 4^ zlM^S. ^^s] WT(1300H 
Stt ^n^&t}. ^7^1 1918^1^, BS(1200) i?ll#el(l225)fe ^] ^7\] $1*1 ^ii(1252Hl 7las>c>i 

WT(1300)# ^^#-8: ^tb^. <^1« fi^, ^El ^1 fe7flsr>ir WTQ300H tflsfl, 7^1^ 

( 1 200) £ WT( 1300) <H1 *flid ^U?lE f o. *i-^s>d1 ; o]^j ^Eliflsl cfl-g- *flvj 6]vc]& *WSl & 

fe4. ^31 1920i5-S ^S^M, BS(1200) ?}^7lQ205)fe ^*S>^, ^1 ^iJlfe <^1« l-^H, ^71 ^<^£ ^ 

71121 Sfl^ xlAl^f ^#(1250)^^-^1 ^7g^ sl-^s. A>^-§>6^ a o > 7 i W T(1300)°11 7-Rlo.S, ^in^^ 

^H(1228)2l ^=-s>^i o] ia ^( 1 2i4)oii oliaty^ A}-g-^> c^olEll- i*i-fJ- ^ Xirl-. 

^4^: ^Til 1920*.SJfEl 1=1711 1904S ^-^5>Dl, ^61 Hl^-^Cl-. 71^1^(1200)^: ^«1 3 7l ^ofl ^7^1 1904°ll 
7-i Cf^ 7J1E1 ^21 7\ ^lE^l ^7lS)-^ W 0 >^ 6_S Sl-O^ A]^^^ ^*§>fe 7^^ Hl^elcl-. ^5^, Cf^ ^A] rj^ 7 ] 

S(1300)^r #^ ^l^l^f ^(1250)21 ^ 731E1 ^ Tfl *1 ^Ji(1252)# i*^>fe ^A] ^7]7\ 6fl 

# l-^, -H-^l, #^^>fe ^-4 ^Efl 61^-s.o]! nq-ej-, a^s aItJ-1- ^/SLfe ellom^s Ai^sv ^ oi 

"S3 ^ #^21 c}<^el wj-rf cl7ll# ^ §>^- °l A oHl 4^ 7lel# ^^S>£^- ES^aI SLfe ^ 

m 7ll6l§>7l fl^- 7l7!l^«g7l-fe*l ofl» 1-61, ^ = 1=$1H i£fe ^^#-8: ^%>§>fe tiflS-el, ^"5HJ= ^ i3 

1- * ^ 7l?fl ^:=-7>fe*l nfl^lofl ^:*1 ^olrf.^. ^^21 Hj-xg ^3 ^1 2l 4^*1 OFDM, CDMA ^ ^ 

21 ^A] Al^^E-O- yl^)lfl^ 6.S 3£%>*>fe ^fl^ 7.1i^#Oll A}-g-S| ^ Ojlcf. 



1. 

«ai cl^Hl sq^fl a>^-e171 fl^r ^Ti HJL ^ 

Till ^7g^ A] ^Al7]£^ Afll & 6J| cfl-g-*>fe ^1 3|-QjS Aj^o^ o^Aj- nj ^ Al ^ tr g >L+ s ^ 

fe ^711, 

^6l E Aj-7] »)! ^^Sl Al^^O. oj^ 0_ S Al A>^-S>fe ^1 fV^O^l lEl-el-Aj-71 J))! ^^S] A] ^ gj- _0 S «. ^ ^ ^ 
7lAl7> ^-A|Al7lfe ^7^1, 

^11 *1A174- ?i**>fe ^711, 

7112 ^IJ:^* t7gAl7l7l ^Sfl, 7112 tfl-§-s>fe ^12 3)-6j^ Aj^o] o]A o > ^ A1^ E g>^-S. ^ 

7§§>fe ^TflSAl, A 0 V 7 ] ^ 2 346JS A]^i=, a o v 7 ] ^1 j^o^S AJJ:^ tq-s. ^ 5>fe, a o v 7 ) cl^ > 

^7l 7112 ^7g^ AlJ^-g- O.^A-1 A>^-S>fe 7112 *>^Oll 14 21- ^71 7112 #7j^ A]J L g] : 0. S Jf ^ ^ 2 ^fl^ 

^1^1 A S# *7gAl7lfe T^Tfl, 55 

7112 »11 Id #^ ^Al7> 7l^§>fe ^7^1# S*^^, SflVj #^ H 0 >^. 
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3^*8- 2. 

A 1 «cH] 5a°H, 

Al ^ 42 3)-^* ^ s>i-Hr 43. 3. ^ ^1Jl(NULL signal)?!, #^ iLi H o Vl ^. 

3^8- 3. 

^ i «cHi &<>h, 

*U % V ^°ll A o V 7l *|l ^IJl ^gt*-S^-El ^11 Jtflld 7]X\7.} -gHW^Ife ^ 1 ^ *l|2 ^^1^ ^ 

* AJ.5l# # ^H51 s}uHl i*>5l j^s- ^sKr ^1# S^-fe, ^ §^ aJ i yj-rf. 

4. 

^ 3 *<H1 5&°W, 

^12 %^1 ^^7} 42 AljL ^^a^-S-^-Ei 7112 *fl^ #^ *M*}- ^ aj^S. Aj- 7 j ^ 2 ^A]5] 

3*<iJ-3? ^J^l <T^M *^g>fe i^7ll# S^-sRr, ^ #^ 

3^ 5. 

*ii 3 « 0 hi 5a°w, 

^12 *>^1 ^^7} 42 ^« ^g^LS^ 7112 ^ #^ *|Al*> iHH^ T^lfe 7112 J*<g 

* Aljr ol AlJ: cfl ^-g-«l# ^sKr ^^1# ^^Kr, ^ #^ JiJ! 

^ 1 «cHl floH, 
3^*8" 7. 

*ii 6 *<hi sa«H^, 

^12 il-^^l 7112 ^Ul^S^ 7112 ^ #^ ^M*} t^Al^lfe ^^l^^ 7 i ^2 ^Als] 3x)-<a 



^^8-8. 

all l «oHl 5a°W, 



- 23 - 



^/fl-s-^ 10-2005-0099633 
*U ^ A2 *\S- 4« 7l?>S -§-<?> ^=1^, Xm #^ fin w 0 >rf. 

all 8 « 0 H1 5a°1^, 

^7] X|l ^ Xl2 J*<S* ^ tfl-§-*Kr, *M £2 

^^8- 10. 

xi i «oHi 5a°w, 

-*7l Xll ^ »| 2 34^5 ^.<g X\Q 7}Zt ^A1E]J1 ; A 0 > 7 ] «J ^ 2 £ f o ^ ^ ^^E.^ cfl 

-§-*Rr, ^ fiJl y o^. 

11. 

xi i «cHi &<>h, 

xii xm #^ *m*f a* ^xi^r, 

^7} xu *m #^ *h*> xu niiAi^H s^- Al7lfe ^ ^ 

¥^ Aj- 7 j D)lAlxl# ^sr}^ I:]- 31# Xl^ fin 

12. 

xl ii *M 9X^M, 

^7} Xl2 X^ 7] A) 7.} <i^}^= ^} fe, 

#71 XI 2 X^ #^ A 0 > 7l ^ U DflAl^H ^A^fe ^Xl, ^ 

^3.9 ^7} XI 1 ^Al^iflo]!^ a o > 7 ] ^jz). A o > 7 ] X12 #^ ^|Al ^**Kr &7)]9 S. 

xm #13 fin wj-^. 
13. 

XI 11 « 0 H1 5*Ha|, 

XI I #^Al?l7l flSfl XI 1 ^1JL# ^*Kr ^Xl, 
XI 1 Xl^ ^H*} ^ ^Xl, 

Aj-71 XI 1 Xl^ X> gj;^ XI 1 BllAl^Hl ^Al^lfe , 
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^ ^sfl -y-71 ^|1 tI^Ht #31, 

A2 ^ #^ &-&r iHM^lfe 

^7} ^ f-sfl AV 7 ] ^12 #*S>fe ^7^# o. S ^*Kr 3 Ifs}^, #^ T£ 

14. 

^ 13 «<hi ssm^i, 

^12 #^ 71^7,} T^SRr &7\)^Sr ^7]^ Hl^-*>fe C-l 3L*>S}J1, ^"71 ^11 ^ *(2 ^ #^ 

l!:t^ *1?H1 ^ Tj-^J-^ ^(interleave manner)-*^ Ti^s^, ^ #^ u o Vt £. 
15. 

*n 14 sa°i^, 

^71 -# 7 j ^11 ^12 BflAl xl#^ jEtflS Ti^sfe S^sRr, #^ M.H ^ . 

16. 

^ 13 sa^-H, 

A 0 V 7 1 nflA^^ ^Sfl DflAl^ -fr^^E iL-ffS}*) #7] nfl ^ *| *fl ^ iLJlS} 

7l fl*l 74<y, Sfl^ iiJl tg-tg. 

17. 

Til 16 « 0 H1 

-8-71 ^Alxls^ A o > 7 ] ^ 7l 6|| A>-g-S]7l ^«fl 3-8"3 *}&<&Q& £-g- X\£ ^ ^o> Tl^Jl, Aj- 7 } 

Td-g-* ^ ^ ^ V 7l#ol Aj- 7 j ^.g. AlTl A>-g-s>^ ^ «fl^^, f-^ TijT wj-rf. 

18. 

Tii 1 «oHi sa^-H. 

^71 ^a ^7lfe A ^7} -^^ ^St ^r-g-^fe ^jB^S)-^ Al ^*\] n^]Z\jL, 41 Sf^ & ^\3L&^r 

^S^7}7] ^sfl ^11 A]^o] ^Aj- A]S ^ Ajo^tr ^>uf# ^7^>fe ^7] ^7$}^, 
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^ Till 2)-^ Ajjr °- ^sj^ ^7^1# S^Kr, *flvfl fijl Wj-rf. 

^^J- 19. 

4 18 ^Hl 5&°W, 

^7} 3\-<^S. A]Jri= ^ X)s_o] ZL, ^7] X\7l ^7} ^ ^7} S\-^S. AjJrS. £^is}7} Sf\ sfl A>-g-£ Aj- 7 j 

^ a}^^ ^ ^flfe d-^. 

20. 

*)1 19 « 0 hi 5&°h, 

<#7] 41 Wfl^l^ 42 ^^}7] ^sfl A}-g-E^ A>^AjBS^ ^ ^.<%<% A> 

2 S)--^ a] ^ ^*3§>ir tir^l# i*>§Kr, ^ #^ iLJi wj-^. 

21. 

*ll 20«oHl Sl^M, 

41 S ^12 ^* ^12. Jtflld Jial h o >^. 

31 t 1 * 22. 

*ll 21 « 0 H1 ^M^, 

-#7} AlTl ^-°1 o^§> AljL&t £ Qfe *l|3 ^A]^ Aj- 7 ] ^.<y A] 7l°11 ^*Kr 53* 3 X 

Aj-7] ^ Al7>^ sr}^ Al^-o. ^^ 7 j o^fl Aj~^5^ Al^ 7 ] 71°], ^ ^ . 

Ut 1 * 23. 

^ 18 ^1 £M>H, 

~T~ 'ad ^^ V 7l7> A c l- 7l ^ ^ 2 A]S. ^Tgcfl 7 l2^>^ Wfl^Sl^ ^B^l C]^«V ^c^ £ = 7 fl ^ ^E^^ cfl *V «7^ T^aV 

7]2l A o T-cfl ^^s. ^^JS>^ ^)S. i*!-^, tiJI « 0 >^. 

^^J- 24. 

^11 23 oio^A^ 
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sli 1 ^ #^ iLJi y o v ^. 



25. 

*ll 24 « 0 H1 5a°1^, 

4^ ^ £3 ^ ti^r -*7l ^ ^717} ^12 ^ ^7}] nfl Jit* *J 1 ^7^1 ^ofl ol^ ttfl 
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KOMMyTupyeMoro no BpeMeHW pa3HeceHM5i 
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LLiaonoHy TSTD nepeflaTHMKa. KoivineHcaTop 
KOMneHCMpyeT CMmanbi KaHana cMmanoM 
oi^ghkm KaHana, hto m nsnneTcn AOCTMraeMbiM 
TexHMMecKMM pe3ynbTaTOM. 6 c. m 32 3.n. 
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(54) DEVICE AND METHOD FOR RECEIVING BASE STATION TRANSMITTED SIGNALS BY MOBILE STATION 



(57) Abstract: 

FIELD: communications engineering. 
SUBSTANCE: receiving device designed for 
mobile stations receives signals sent by 
base station incorporating function of time 
switched transmission diversity (TSTD). 
Receiving device multiplexer functions to 
multiplex channel signals transmitted in 
TSTD mode. Pilot se pa rator extracts pilot 
signal from multiplexed channel signals. 
Channel estimating device generates channel 
estimate signal by selecting pilot signals 
transmitted from same transmitter antenna 
according to TSTD mask of transmitter. 



Corrector is used to correct channel signals 
using channel estimate signal for the 
purpose. EFFECT: enhanced reliability of 
signal reception. 38 cl, 12 dwg 
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1. 06nacTb M3o6peTeHwn 

HacTO?imee M3o6peTeHne OTHOCMTcn b 

06Li^eM K CUCTeMaM nOflBH>KHOM CBA3M, a B 

HacTHOCTW, k ycTpoMCTBy m cnocooy Ann 
noABM>KHOM CTaHi4MM Ann npneivia CMmanoB, 
nepeAaBaeMbix ot 6a30Bofi cTaHi^nn, \AMe\ou\e\ft 
cj^yHKL^MK) pa3HeceHMfi nepeflaHM. 

2. OnwcaHne poflCTBeHHOM TexHUKU 

B TMnOBOM CHGTeMe nOABM>KHOM CBn3M 

6a30Ban CTaHLjMn m noABM>KHan CTaHLiMn Ka»<Aan 
MMeeT OAHy ameHHy, HTo6"bi oo"MeHMBaTbcn 
AaHHbiMM Apyr c ApyroM. B TaKOM 
KOHCTpyKTMBHOM KOHcfwrypaLjMM, KorAa 
nponcxoAUT 3aMnpaHne KaHana nepeAann b 
TaKnx oocTonTenbCTBax, KaK Hannnne 3AaHMn 

Me>KAy nOABLDKHOM CTaHL^MeM M 6a30BOM 

CTaHi4neM, KanecTBO cba3m yxyAwaeTcn. MioSbi 

npOTHBOASMCTBOBaTb B03HMKHOBeHMIO 3TOVO 

nBneHMn, o6bNHO Mcnonb3yeTcn TexHMKa 
pa3HeceHMn. TexHUKa pa3HeceHMn yny^waeT 

XapaKTepMCTMKy CHCTeMbl nOABMWHOM CB£3W. 

HToGbi nepeAaBaTb cm man ot noABM>KHQM 
CTaHL^nn k 6a30BOM CTaHUMM nepe3 06paTHblM 
KaHan, MO>KeT 6"biTb ncnorib30BaHa TexHMKa 
pa3HeceHi/ia npneMHMKa, b kotopom 
ycTaHaBJiMBaeTC5q mhoksctbo npneMHbix aHTeHH 
Ha 6a30BOM CTaHi4Hn. KpoMe Toro, Ann nepeflanw 
cumanoB ot 6a30BOM CTaHi^nn k i~ioabh>ki-iom 
CTaHL^nn nepe3 npnMOM KaHan bo3mo>kho 
ncnorib30BaTb TexHMKy pa3HeceHMn nepeAaHM 
Ann nepeAann CMmanoB Hepe3 MHO>KecTBO 
nepeAaioiAMX aHTeHH, ycTaHOBneHHbix Ha 
Ga30BOM CTaHL^nn. TaM, rAe 6a30Ban CTaHLjMn 
MMeeT cjDyHKL^Mio pa3HeceHMn nepeAann, 
noABH>KHafl CTaHi4Mn M0>KeT ncnorib30BaTb 
ToribKO OAHy aHTeHHy Ann 3cf)cjDeKTa 
pa3HeceHM5q. 

Ha npaKTHKe, OAHaKO, TpyAHO ycTaHOBMTb 
MHO>KecTBO npneMHbix aHTeHH Ha ManeHbKOM 
nOABM>KHOM CTaHL^MM, HT06bl KOHcjDnrypupoBaTb 
noABM>KHyio CTaHi4Mfo k onTHMajibHOMy 
BbinoriHeHMK) Mcnonb30BaHMfl Tex H 1/1 KM 
pa3HeceHHfl npneiviHUKa bo BpeMn CBn3M Ha 
npnMOM KaHarie. flawe xoTn npneMHbie aHTeHHbi 
MoryT 6biTb ycTaHOBneHbi Ha iioabi/dkhom 
CTaHi^nn, ManbiM pa3Mep i~ioabi/i>khom CTaHi^nn 
orpaHMHMBaeT paccTonHMe Me>KAy npneiviHbiMM 
aHTeHHaivin, m noaTOMy yiweHbLuaeT pe3yribTaT 
pa3HeceHM^. Kpoivie Toro, KorAa MHO>KecTBO 
aHTeHH ycTaHOBJieHO Ha noABM>KHOM CTaHL^i/in, 
Heo6xoAMMO o6ecneHMTb OTAeribHbie cxeMbi 
Ann npneivia CMmanoB npnMoro KaHana m 
nepeAaMM cumanoB o6paTHoro KaHana Hepe3 
cooTBeTCTByioLAMe aHTeHHbi, hto Bbi3biBaeT 
yBeriMHeHne pa3Mepa v\ ctommoctm noABM>KHOM 

CTaHL4MM. riO 3TMM npMHMHaM CMCTeMa 

noABi/DKHOM CBS3M o6bNHO Mcnonb3yeT TeXHMKy 
pa3HeceHM3 nepeAa<-tM name, qeiw TexHMKy 
pa3Hecehmq npneiviHMKa. 

KpaTKoe onncaHne n3o6peTeHM5i 

fl03T0My 3aAaneM HacTOfnnero M3o6peTeHMfl 
^Bn^eTcq co3AaHne npneiviHoro ycTpoticTBa n 
cnoco^a Ana iioabm>khom CTaHi^i/ii/i Ana npneiwa 
CMmanoB, nepeAaBaeMbix ot 6a30BOM CTaHLinn, 
MMefomeM cjoy h kl\ m ko KOMMyTi/ipyeMoro no 
BpeMeHM pa3HeceHH^ nepeAann - KBPn (TSTD). 

flpyroM 3aAaneki HacTOflLi^ero M3o6peTeHMfi 
qBnqeTcq co3AaHne npneiwiHoro ycTpoMCTBa m 
cnoco^a Ana noABM>KHOM CTaHi^nn nnn npneivia 
c^irHanoB, nepeAaBaeMbix ot 6a30Bofi CTaHi^nn 
nepe3 MHo>KecTBo aHTeHH, nyTeM 
ncnorib30BaHMfi oahom npneMHOM aHTeHHbi. 

Eu^e oahom 3aAaneti HacTo^^ero 
M3o6peTeHMfl flBJifieTCfl co3AaHne ycTpoMCTBa m 
cnoco6a An?i noABM>KHOM CTaHi_|nn ati^ npneMa 
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cumana TSTD w CMrHana He-TSTD, 
nepeAaBaeMbix ot 6a30BOM CTaHunn, n oi4eHKM 
ycrioBUM KaHana Ana cooTBeTCTByiomux TpaKTOB 
comacHO pe>KHMaM pa6oTbi. 

ELAe oahom 3aAaneM HacTOflmero 
M3o6peTeHM?i jRBn^eTcq co3AaHne ycTpoMCTBa w 
cnoco6a a^^ noABM>KHOM CTaHi^nn Ana ol^hkm 
molahoctm npneMa curHanoB, nepeAaBaeMbix ot 
6a30BOM CTaHi4MM, HMeiOLAeM cjDyHKijufo TSTD. 

Eme oahom 3aAaneti HacTo^mero 
M3o6peTeHM?i flBnaeTca co3AaHne ycTpoMCTBa v\ 
cnoco6a a^^ noABM>KHOM CTaHL^nn Ann oijeHKM 
molahocth npneMa cumana TSTD n curHana 
He-TSTD ; nepeAaBaeMbix ot 6a30BOM CTaHL^nn, 
MMefoneM cjDyHKLiMio TSTD. 

3tm m Apyrne 3aAann peann3yioTCfl 
HacTonLAUM M3o6peTeHneM, rAe co3AaHbi 
ycTpoMCTBO m cnoco^bi Ann noABM>KHOM CTaHi^nn 
Ann npneMa n o6pa6oTKM flaHHbix, 
nepeAaBaeMbix b c^yHKUMM KOMMyTMpyeMoro no 
BpeMeHM pa3HeceHnn nepeAann (TSTD) ot 

6a30BOM CT3HI4HH. 

B cooTBeTCTBMM c oahmm acneKTOM 
HacTonLAero M3o6peTeHM3, npneMHoe 

yCTpOMCTBO Ann CMCTeMbl nOABM>KHOM CB513M 

BioifOHaeT ycTpoMCTBO c>KaTMfl Ann OKaTun 
KaHanbHbix curHanoB, KOTopbie Gbinn nepeAaHbi 
b pe>KMMe paSoTbi KOMMyTupyeMoro no BpeMeHU 
pa3HeceHMn nepeAann (TSTD); nunoTHbiM 
cenapaTop Ann BbiAeneHun nunoTHoro curHana 
M3 OKaTbix KaHanbHbix CMmanoB; ycTpoMCTBO 
oueHKM KaHana Ann reHepaunn curHana oijeHKH 
KaHana nyTeM Bbi6opa nwnoTHbix CMmanoB, 
nepeAaHHbix ot oahom m tom >Ke aHTeHHbi 
nepeAaTHMKa comacHO Lua6noHy TSTD 
nepeAaTHMKa; m KOMneHcaTop Ann KOMneHcai^nn 
cnrHanoB KaHana cnmanoM oi^eHKM KaHana. 

B cooTBeTCTBMM c APVHM acneKTOM 
HacTonLAero nso^peTeHun, npneMHoe 
ycTpoMCTBO Ann cucTeMbi noABM>KHOM CBn3w 
BKnionaeT ycTpoMCTBO OKaTun Ann c>KaTMn 
KaHanbHbix curHanoB, KOTopbie Gbinn nepeAaHbi 
b pe>KMMe paGoTbi KOMMyTupyeMoro no BpeMeHU 
pa3HeceHnn nepeAann (TSTD); nwnoTHbiM 
cenapaTop Ann BbiAeneHun nunoTHoro curHana 
M3 OKaTbix KaHanbHbix cumanoB; ycTpoMCTBO 
oueHKM molahoctm cumana Ann reHepaunn 
cumana oi^eHKM molahoctm CMTHana nyTeM 
BbiSopa nunoTHbix curHanoB, nepeAaHHbix ot 
oahom h tom >Ke aHTeHHbi nepeAaTHUKa comacHO 
LLia6noHy TSTD nepeAaTHWKa; ycTpoMCTBO 
oi^eHKM molahoctm noMex Ann reHepai^MM 
CMmana oi^eHKM molahoctm noMex ot CMTHanoB 
KaHana, nepeAaHHbix b pe>KHMe pa6oTbi TSTD; m 
pewafOLAee ycTpoMCTBO Ann BbNMcneHMn 
molahoctm npMHnToro CMmana nyTeM oSpaGoTKM 
CMmana oi^eHKM molahoctm CMmana m CMmana 
oi^eHKM molahoctm noMex. 

KpaTKoe onucaHne HepTewefi 

0Mr. ot 1A ao 1C ecTb cxeMbi, 
MnniocTpMpyioLAMe pa3nMHHbie cfopMaTbi 
AaHHbix, nepeAaBaeMbix ot 6a30BOM CTaHi^nn; 

a>Mr. 2 ecTb cxeMa, MnniocTpMpyioLAan 
CTpyKTypy rpynnbi AaHHbix, nepeAaBaeMOM ot 
6a30BOM CTaHi4nn; 

cjDnr.3 ecTb cxeMa, MnniocTpMpyioLAan 

npMeMHMK Ann nOABM>KHOM CTaHL^MM, KOTOpbIM 

npMHMMaeT AaHHbie, nepeAaBaeMbie ot 6a30BOM 
CTaHL^MM, comacHO nepBOMy BonnoiAeHMio 
HacTOfiiAero M3o6peTeHMn; 

o>Mr. ot 4A ao 4G ecTb cxeMbi, 
MnniocTpMpyioLAMe 4)opMaTbi AaHHbix, MMeioiAMX 
MecTO Ha cooTBeTCTByioLAMX sneMeHTax 
npi/ieMHMKa c dpvw.3; 

cjDMr.5 ecTb cxeMa, MnniocTpMpyioLAan 
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nunoTHbiM cenapaTop c (fcnr.3; 

cpnr.6 ecTb cxeivia, unn KOCTpi/ipyioLAaa 
aneivieHT 3aflep>KKn c cjDnr.3; 

cf)nr. 7 ecTb cxeivia, MnniocTpMpyioLuaa 
ycTpoficTBo ou,eHKi/i KaHana c cjDnr.3, cornacHO 
nepBOMy BonnomeHwo; 

cf>nr. 8 ecTb cxeivia, wnniocTpMpyfOLnaa 
ycTpoMCTBO 014GHKM KaHajia c c)DMr.3, cornacHO 
BTopoiviy BonnoLi^eHMK); 

cfwr.9 ecTb cxeivia, wnniocTpi/ipyioLAaa 
npneiviHMK Ana noflBM>KHOM cTaHUMM Ana npweivia 
AaHHbix, nepeflaBaeivibix ot 6a30BOfi CTaHuww, 
cornacHO BTopoiviy BonnoLi^eHMio HacToaLijero 
M3o6peTehMs; 

<t>nr. 10 ecTb cxeivia, wnniocTpnpyioLAaa 
ycTpowcTBO oi4eHKH MOL14HOCTM CMTHana c dpwr.9; 

cfwr. 1 1 A ecTb cxeivia, nnmocTpnpyiou4aa 
ycTpoMCTBO oi^eHKM moluhoctm noiviex c cf)nr.9, 
cornacHO nepBOMy BonnomeHUfo; 

dpwv. 1 1 B ecTb cxeivia, MnmocTpwpyioLnaa 
ycTpoMCTBO OL^eHKM moluhoctm noMex c $nr.9, 
cornacHO BTopoiviy BonnomeHnio; m 

4>nr. 12 ecTb cxeivia, wnmocTpwpyioLAaa 
ycTpoMCTBO Ana ou,eHKH npneMHOM molahoctm 
npHH^Toro CMrHaria TSTD npneiviHMKa c cjDnr.9. 

noflpoGHoe onucaHne npeAnoHTMTenbHbix 
BonnomeHww 

npeflnoHTMTeribHbie BonnomeHi/ia 
HacToamero M3oGpeTeHna GyAyT onucaHbi 3Aecb 
Aaree co ccbinKow Ha conpoBO>KAaiom i Me 
nepTe>KM. B nocneAyioLneivi onwcaHww xopoiuo 

M3BeCTHbie KOHCTpyKL4MM MJ1M CjDyHKLJHH He GyAyT 

onwcbiBaTbca noApoGHO, TaK HToGbi He 
3arpoivio>KAaTb HacToamee M3o6peTeHne. 

TepMMH "nHTepnonau,wa", KaK oh 
ncnonb3yeTca 3Aecb, OTHOCHTca k onepau.nn 
oi^eHKH 3HaneHMM b HecKoribKnx BpeivieHHbix 
npoivie>KyTKax b npeAonpeAeneHHOM HHTepBane 
BpeivieHU c ncnorib30BaHMeivi MHO>KecTBa 
3HaneHMM, onpeAeneHHbix b TeneHne 3Toro 
npeflonpeflerieHHoro nm~epBana BpeivieHU. 

npMeMHoe ycTpoMCTBO h cnocoGbi Anfl 
noABM>KHOM CTaHL^nn, cornacHO HacTOflLneiviy 
M3o6peTeHnio, npuHMiviaioT n oGpaGaTbiBaioT 
AaHHbie, nepeflaBaeivibie b qtyHKU^w 
KOMMyn/ipyeMoro no BpeivieHU pa3HeceHi/ia 
nepeAann (TSTD) ot 6a30BOM CTaHi4MM. 3A6Cb 
HacToamee H3oGpeTeHwe GyAeT onMcaHO co 
ccbiriKOM k KaHany, KOTopbiM nepeAaeT 

MHCjDOpMaL4HIO OT 08I30BOM CT3HI4MM. OAH3KO, 

npeAnonaraeTca, hto, KorAa nepeAaiomee 
ycTpoMCTBO Ana CMoreMbi iioabm>khom cb?13m 
nepeAaeT curHaribi Ha oGLnewi KaHare n/nnn 
BbifleneHHOM KaHare b pe>KMMe paGoTbi TSTD, 
npneiviHoe ycTpoMCTBO Ha 6a30Bow CTaHuwn 

CUCTeMbl nOABM>KHOM CB513H MO>KeT npMHWViaTb 

cwman TSTD, nepeflaBaeMbiM b pe>KMMe 
pa6oTbi TSTD, cornacHO BonnomeHnaivi 
HacTOflLnero H3o6peTeHna. 

cDwr. ot 1A ao 1C unmocTpupyioT cjDopiviaTbi 
AaHHbix, BbiAaBaeivibix M3 nepeAaTHWKa 6a30BOM 
CTaHi^MM. 3Aecb npeAnonaraeTca, hto 6a30Baa 
CTaHU.ua c cfcyHKunefi TSTD MivieeT ABe aHTeHHbi, 
ANT1 n ANT2. Bonee KOHKpeTHO, cf)nr.1A 
MfimocTpMpyeT cjDopiviaT AaHHbix, BbiAaBaeivibix 
ot nepeAaiOLnefi aHTeHHbi ANT1 6a30Botf 
CTaHL^nn; cfwr.lB - cpopiviaT AaHHbix, 
BbiAaBaeivibix ot nepeAaiomew aHTeHHbi ANT2 
Ga30B0M CTaHL^nn; cf)nr.1C - c^opiviaT AaHHbix, 
BbiAaBaeivibix M3 6a30BOM CTaHi^nn, He 
Mcnorib3yiOLAeM cj:yHKL4Mio TSTD, t. e. He-TSTD 
Ga30BOM CTaHi^MM. KaK 3TO Mcnorib3yeTCfl 3Aecb, 
cnoBO "AaHHbie" BKJiioHaeT He ToribKO 
AeMCTBMTeribHbie AaHHbie, TaKne KaK naKeTHbie 
AaHHbie, ho Tao<e Bee bman HHcj^opiviaL^MM, 
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KOTopaa nepeAaeTca b cucTeivie noABM>KHOM 

CB33M. 

KaK Aanee bmaho M3 c|DMr. ot 1A ao 1C, 
cjDyHKi_|Mfi TSTD, ocymecTBrmeMaa b ashhux, 
nepeAaeTca nyTeivi nonepeivieHHoro 
Mcnorib30BaHMfi nepeAaioLi^nx aHTeHH. 
Hanprnviep, KorAa AaHHbie nepeAaioTca c 
ncnojib30BaHneivi MHO>KecTBa aHTeHH, KaK 
noKa3aHO Ha cjDnr. 1A n 1B, Aawe ecru 
noABLDKHaa CTaHi4na MMeeT ivianyio B03MO>KHOCTb 
npneivia curHaria (mjim AaHHbix) M3-3a nnoxnx 
ycrioBUM b KaHane Ana curHaria, nepeAaBaeivioro 
ot oahom aHTeHHbi, cneAyioLAMM cuman MO>KeT 
6biTb nepeAaH nepe3 APyroM HopiviaribHbM KaHan 
c ncnonb30BaHneivi ApyroM aHTeHHbi, TaKMVi 
o6pa30M npeAOTBpaLAaeTca yMeHbLueHne 
BepoaTHOCTM npneivia. llooTOiviy 
nocjieAOBaTeribHO npMHMMaeivibie AaHHbie MoryT 
MeHbLue 3aBnceTb ot ycnoBMM KaHana. 

OobNHO Mcnonb3yeTca MHO>KecTBO aHTeHH, 
HTo6bi nepeAaBaTb AaHHbie, ncnonb3ya 
c)DyHKi4Mfo TSTD. flrm ynpoineHi/ia, oflHaKO, 3Aecb 
npeAnonaraeTca, hto 6a30Baa CTaHi4Ma 
nepeAaeT AaHHbie, ncnonb3ya ABe nepeAaioLAne 
aHTeHHbi b pe>KMMe paGoTbi TSTD. Kpoivie Toro, 
npeAnonaraeTca, hto HeTHO-HyiviepoBaHHbie 
rpynnbi AaHHbix nepeAaioTca, ncnonb3ya 
nepByio aHTeHHy ANT1 , KaK noKa3aHO Ha 
cjDMr.lA, a HeneTHO-HyiviepoBaHHbie rpynnbi 
AaHHbix nepeAaioTca, wcnonb3ya BTopyio 
aHTeHHy ANT2, KaK noKa3aHO Ha cf)Mr.1B. 

KaK noKa3aHO Ha c|Dnr.1A n 1B, noKa nepBaa 
aHTeHHa ANT1 nepeAaeT neTHO-HyiviepoBaHHyio 
rpynny AaHHbix, BTopaa aHTeHHa ANT2 He 
nepeAaeT AaHHbie. flocne Toro, KaK nepBaa 
aHTeHHa ANT1 3aBepujaeT nepeAany 
neTHO-HyiviepoBaHHOM rpynnbi AaHHbix, BTopaa 
aHTeHHa ANT2 nepeAaeT 

HeneTHO-HyiviepoBaHHyio rpynny AaHHbix, b to 
Bpeivia KaK nepBaa aHTeHHa ANT1 He nepeAaeT 
AaHHbie. TaKaa TexHonorna nepeAann AaHHbix 
Ha3biBaeTca cfyHKLineM TSTD. B pe>KMMe 
paoarbi TSTD AaHHbie b oGLi^eivi nepeAaioTca 
nyTeivi KOMMyTai4HM AByx v\nv\ oonee aHTeHH. 
XoTa HacToai^ee M3o6peTeHne SyAeT onucaHO 

CO CCbinKOM K BOnnOLi^eHMK), B KOTOpOM 

nepeAaTHMK nepeAaeT AaHHbie, ncnorib3ya ABe 
aHTeHHbi, nyTeivi nocneAOBaTenbHOM 
KOMMyTau,MM no BpeivieHU, bo3mo>kho TaioKe Ana 
nepeAaTHMKa MMeTb Tpn i/mn Gonee aHTeHH Ana 
BbinonHeHna cnocoGa nepeAann AaHHbix TSTD 
nyTeivi ncnonb30BaHna maGnoHa TSTD, 
npeAonpeAeneHHoro Me>KAy 6a30BOM CTaHi4i/ieM 
m noABH>KHOM CTaHi^neM, a He 
nocneAOBaTenbHOM KOMMyTauMM no BpeivieHM. 

Our. 1C unniocTpupyeT c^opiviaT AaHHbix, 
nepeAaBaeivibix ot Ga30BOM CTaHU.nn c 
ncnonb30BaHneivi eAMHCTBeHHOM aHTeHHbi Ge3 
ncnonb30BaHMa cjDyHKU,nn TSTD. KaK noKa3aHO, 
Bee rpynnbi AaHHbix nepeAaioTca nepe3 OAHy 
aHTeHHy. 

Onr.2 wnniocTpMpyeT CTpyKTypy rpynnbi 
AaHHbix, nepeAaBaeMofi ot Ga30BOM CTaHU,m/i, 
MivieiOL^eM cjDyHKU,nio TSTD. KaK noKa3aHO, 
Ka»<Aaa rpynna AaHHbix, nepeAaBaeiviaa ot 
6a30B0fi CTaHi^MM, MMeioineM CfyHKLiMIO TSTD, 

COCTOMT M3 nunOTHblX CMMBOnOB, GuTa 

ynpaBneHna MOLAHOCTbK) (PCB) n AaHHbix. 
nunoTHbie cuMBonbi ncnonb3yioTca Ana oueHKM 
KaHana, ou,eHKi/i moli^hoctm \a GbicTporo 3axBaTa. 
MHcjDopiviaL4na, nepeAaBaeiviaa nepe3 nunoTHbie 

CM M BOn bl , M3BeCTHa KaK 6a30BOM CTaHUMM, TaK M 

noABM>KHOM CTaHi_|MM. To ecTb, nunoTHbie 
ci/iMBonbi nepeAaioTca KaK Bee "0" nnn Bee "1". 
But ynpaBneHna Mou^HOCTbio, nepeAaBaeivibix 
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ot 6a30BOM CTaHLiMM, peryn^pyeT MomHocTb 
nepeAann noABM>KHOM CTaHi4MM. "flaHHbie" 
OTHOCATCfi k 6nTaM AaHHbix (miki cumanaMM 
AaHHbix), nepeflaBaeMbiM ot 6a30BOM CTaHi_|nn. 
3Aecb 6noK, coctoelamm H3 nmioTHbix cmmbojiob, 
6nTa ynpaBneHME MOLAHOCTbio v\ AaHHbix, 
Ha3biBaeTCfi "6jiokom flaHHbix". 

A. nepBoe BonnomeHne 

Our. 3 miJifocTpupyeT npneMHUK Ana 
noABM>KHOM CTaHLiMM pj\R np^eMa AaHHbix, 
nepeAaBaeMbix ot 6a30BOM CTaHL^nn, 
noAAep>KMBaK)LAeM cj^yHKi^nio TSTD, cornacHO 
nepBOMy BonnomeHMio HacTOflLAero 
M3o6peTeHnq. ripneMHUK c cjDnr.3 npeAHa3HaneH 
npuHMMaTb AaHHbie, nepeAaBaeMbie KaK b 
pe>KMMe paooTbi TSTD, TaK m b pexaiMe paooTbi 
He-TSTD. npneMHMK Ana iioabm>khom CTaHL^nn 
BKniOHaeT N naHenefi 301 - 30N. Ana yfloocTBa 
onwcaHi/ie 6yAeT CAenaHO, KOHL^eHTpupy^cb 
ToribKO Ha oahom naHenw. Kpoivie Toro, xota 
Ka>KAafi naHenb o6paoaTbiBaeT CMmanbi nyTeM 
pa3AeneHMfl mx Ha CMmanbi 1-KaHana m CMmanbi 
Q-KaHana, onucaHne 3Aecb BbinoriHeHO ppn 
npoi^ecca npneivia cumarioB b"e3 pa3AeneHMfl 
curHanoB cornacHO KaHanaM, ati^ L^eneCi 
ynpoLneHM^. Ka>KAafl naHerib MMeeT ABa TpaKTa 
Ann CHTHanoB 1-KaHana v\ cnrHanoB Q-KaHana. 

KaK bmaho Ha (pwr.3, KOMMyTaTop 310 
Bbi6i/ipaeT cm man, BbixoA^mnCi ot 
AeMOAyn^Topa (He noKa3aH) b 
npeALuecTByioLAeM cryneHM BbiBOAa 301. 
YcTpoCicTBO c>KaTMfl PN (nceBAO-wyMa) 311 
yMHO>KaeT Bbib"paHHbiM CMman Ha PN 
nocneAOBaTeribHOCTb, HTo6bi c>KaTb BbiGpaHHbiM 
cm man. flrifl PN ycrpoMCTBa cxaTMfl 31 1 MO>KeT 
6biTb Mcnorib30BaHO KOMnneKCHoe ycTpowcTBO 
OKaTi/ifl PN. OpToroHanbHoe ycrpoMCTBO oKaTi/ifl 
312 yMHOwaeT cumaribi, BbixoA^LHne M3 PN 
ycTpoMCTBa OKaTMfl 311, Ha opToroHanbHbm kqa, 
HTo6bi BbiAennTb CMman ATifl cooTBeTCTByfomeM 
naHerin M3 BbixoAHbix CMmanoB PN ycTpoMCTBa 
OKaTMfl 311. 3Aecb b KanecTBe opToroHaribHoro 
KOAa MO>KeT 6"biTb Mcnorib30BaH koa yonuja. 
Bjiok cyMMnpoBaHM^ m BbiAann 313 cyMMMpyeT 
m BbiAaeT (uriM HaKannMBaeT) CMmanbi, 
BbixoAflLnwe M3 opToroHaribHoro ycTpoMCTBa 
OKaTMJi 312. nunoTHbiM cenapaTop 314 
BbiAerifieT nmioTHbie CMmanbi m CMmanbi 
AaHHbix M3 CMmanoB, BbiAaBaeMbix m SnoKa 

CyMMMpOBaHMfl M BblAaHM 313. YCTpOMCTBO 

oi^eHKM KaHana 316 npMHMMaeT nunoTHbie 
CHmanbi, BbiAeneHHbie nunoTHbiM cenapaTopoM 
314, h oho ycTaHaBfiMBaeTCJi b pe>KMM TSTD 
uriM pe>KMM paooTbi He-TSTD, cornacHO CMmany 
cjDnara TSTD, BbiAaBaeMOMy M3 KOHTponnepa 
(He noKa3aH). Yctpomctbo OLjeHKM KaHana 316 
aHanM3npyeT nMnomibie cumanbi, BbiAaBaeMbie 
M3 nunoTHoro cenapaTopa 314 cornacHO 
ycTaHOBneHHOMy pe>KMMy paooTbi, htoSh 
OL^eHMTb KaHan. Yctpomctbo conpq>KeHMq 318 
conpqraeT BbixoAHofi curHan ycTpoMCTBa oueHKM 
KaHana 316. 

3neMeHT 3aAep>KKM 315 npuHi/iMaeT cumaribi 
AaHHbix, BbiAaBaeMbie M3 nunoTHoro 
cenapaTopa 314, m ycTaHaBnMBaeTCfl b pe>KMM 
pa6oTbi TSTD nnn He-TSTD cornacHO cm many 
cjDnara TSTD, BbiAaBaeMOMy M3 KOHTponnepa. 
SneMeHT 3aAep>KKM 315 3aAep>KMBaeT AaHHbie 
Ha oflHy rpynny AaHHbix b pe>KMMe He-TSTD m Ha 
KonnHecTBO rpynn AaHHbix, cooTBeTCTByioLAee 
KonnnecTBy ncnonb3yeMbix aHTeHH b pe>KMMe 
pa6oTbi TSTD. YMHO>KMTenb 319 yMHO>KaeT 
cumanbi AaHHbix, BbiAaBaeMbie M3 sneMeHTa 
3aAep>KKH 315, Ha conpfweHHbiM cm man oueHKM 
KaHana, BbiAaBaeMbiM M3 ycTpoMCTBa 
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conpjDKeHMfl 318, mto6h reHepMpoBaTb 
BbixoAHOM CMman cooTBeTCTByfOLU.eM naHenM 
301 . 3neMeHT 3aAep>KKM 315 m yMHO>KMTenb 319 
cocTaBnfiraT KOMneHcaTop KaHana. 

06-beAMHMTenb 320 oGiaeAMHfleT BbixoAbi F1 
- FN cooTBeTCTByfOLi^MX naHeneM 301 - 30N. 
MynbTMnneKcop 321 MynbTMnneKCMpyeT 
AByx-KaHanbHbie CMmanu CMmana l-KaHana m 
CMmana Q-KaHana, BbiAaBaeMbie M3 
o6"beAMHMTenfi 320, b OAHOKaHanbHbie CMmanbi 
(t. e. oamh noTOK 6mt). Yctpomctbo 
oGpameHHoro nepeMe>KeHM5i 322 
BOCCTaHaBnuBaeT nepBOHaManbHyio 
nocneAOBaTenbHOCTb BbixoAHoro CMrHana 
MynbTMnneKcopa 321, HTO^bi npeo6pa30BaTb 
CMmanbi, nepeMe>KeHHbie b Ga30BOM CTaHi^MM, b 
nepBOHananbHoe pacnono>KeHMe. fleujMcjDpaTop 
323 A^KOAMpyeT BbixoAHOM CMTHan ycTpoMCTBa 
o6pa^eHHoro nepeMe>KeHM^ 322, HTo6bi 
npeo6pa30BaTb AaHHbie, 3aKOAMpoBaHHbie b 
nepeAaTHMKe, b nepBOHananbHbie AaHHbie. 

0Mr. ot 4A ao 4G MnniocTpMpyiOT cpopMaTbi 
AaHHbix, MMeioLAMe MecTO Ha cooTBeTCTByioinMX 
sneMeHTax b npMeMHMKe c cpMr.3; AaHHbix, 
nepeAaBaeMbix ot 6a30BOM CTaHi^MM b pe>KMMe 
paGoTbi TSTD. Bonee KOHKpeTHO, cj3Mr.4A m 4B 
noKa3biBaioT AaHHbie, nepeAaBaeMbie ot oahoi~o 
m Toro >Ke nepeAaTHMKa nyTeM nonepeMeHHoro 
noAKmoneHMfi aHTeHH ANT1 m ANT2. KaK 
OTMeneHO Bbiiue, KorAa aHTeHHa ANT1 
nepeAaeT AaHHbie, aHTeHHa ANT2 He nepeAaeT 
AaHHbie, m Hao6opoT. 

Omt. 4C noK33biBaeT cpopMaT AaHHbix, 
BbiAaBaeMbix \A3 6noKa cyMMkipoBaHnsi m BbiAann 
313. KaK noKa3aHO, AaHHbie, npMHMMaeMbie 
npMeMHMKOM, BKmonaioT He TonbKO AaHHbie Ann 
nonb30B3Ten?i npMeMHMKa, ho TaioKe AaHHbie 
Ana APyrMX nonb30BaTeneM. nyTeM Koppenyii4MM 
AaHHbix, npMHATbix b npMeMHMKe, 3aAaHHbiM PN 
koaom m 3aAaHHbiM koaom Yoniua, AaHHbie An a 
ApyrMX nonb30BaTeneM yAanfifOTCfi, m ocTafOTca 
TonbKO AaHHbie ADA nonb30BaTen?i 3Toro 
npMeMHMKa. Ha cf)Mr.4A HeTHO-HyMepoBaHHbie 
rpynnbi AaHHbix (MnM ojiokm) DATA0, DATA2, 
DATA4... nepeAaKDTca ot nepeAaTHMKa, 
Mcnonb3y?i aHTeHHy ANT1. Ha cf)Mr.4B 
HeneTHO-HyMepoBaHHbie rpynnbi AaHHbix (MnM 
otiokm) DATA1, DATA3,... nepeAaiOTCfl ot 
nepeAaTHMKa, Mcnonb3ya aHTeHHy ANT2. Xote 
nepeAaTHMK nepeAaeT AaHHbie, Mcnonb3yfl 
pa3Hbie aHTeHHbi, npMeMHMK npMHMMaeT 
AaHHbie, Mcnonb3y?i OAHy aHTeHHy, TaK hto 
npMHATbie AaHHbie MoryT MMeTb c^opMaT c 
cpMr.4C. 

0Mr.4D m 4E noKa3biBaiOT c(DopMaTbi AaHHbix, 
BbiAaBaeMbie M3 nMnoTHoro cenapaTopa 314. 
Bonee KOHKpeTHO, cf)Mr.4D noKa3biBaeT cj^opMaT 
AaHHbix, bxoajilamx b sneMeHT 3aAep>KKM 315, a 
cftMr.4E - 4)opMaT AaHHbix, bxoaalamx b 
ycTpoMCTBO oi^eHKM KaHana 316. KpoMe Toro, 
c|DMr.4F m 4G noKa3biBaiOT cfopMaTbi AaHHbix, 
nocTynaioLAMX b yMHO>KMTenb 319. Bonee 
KOHKpeTHO, cf)Mr.4F noKa3biBaeT cjuopMaT 
AaHHbix, BbiAaBaeMbix M3 aneMeHTa 3aAep>KKM 
315, a cf)Mr.4G - cjDopMaT AaHHbix, BbiAaBaeMbix 
M3 ycTpoMCTBa conpq>KeHMq 318. flaHHbie c 
cj3Mr.4F yMHO>KaioTC?i b yMHO>KMTene 319 Ha 
AaHHbie c cf)Mr. 4G, m yMHOKMTenb 319 BbiAaeT 
BenMHMHy KOMneHcai^MM MCKa>KeHM3 KaHana. 
3Aecb MCKa>KeHMe KaHana MMeeT MecTO, KorAa 
AaHHbie nepeAann npoxoA^T nepe3 KaHan. 

Co ccbinKOM Ha cjDMr. ot 4A ao 4G Tenepb 
6yAeT AaHO onMcaHMe pa6oTbi npMeMHMKa ppn 

nOABM>KHOM CT3HI4MM C CjDMT.3. YCTpOMCTBO 

OKaTMfl PN 31 1 BKnioHaeT reHepaTop PN KOAa m 
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OKMiwaeT PN npuHATbiM cumaji. OpToroHaribHoe 
ycTpoMCTBo OKaTMJi 312 BKJifOHaeT reHepaTop 
KOfla yoniua m opToroHanbHO OKMiwaeT PN 

OKaTbIM CMTHan. YCTpOMCTBO PN OlOTklfl 311, 

ycTpoMCTBO opToroHaribHoro okstma 312 m 6jiok 
cyMMnpoBaHMfi w Bbiflann 313 cocTaBnaiOT 

KOppeJ1?1TOp. YCTpOMCTBa CJKaTMfl 311 M 312 

yMHOMOKDT CMeiuaHHbie cumajibi Ana 
MHOKecTBa no;ib30BaTeneM Ha Mcnonb3yeMbie b 
nepeAaTMMKe nna nonb30BaTena npneiviHMKa PN 
koa m koa Yoniua. BnoK cyMMnpoBaHna m 
Bbiflann 313 cyMMnpyeT m BbiAaeT cumanbi, 
yMHO>KeHHbie Ha PN koa m koa Yonwa b 
ycTpoMCTBax OKaTMfl 311 m 312, b TeneHne 
npeAonpeAeneHHoCi AnMTejibHOCTH. B npoL^ecce 
cyMMnpoBaHMfi m BbiAaHM CMmanbi Ana Apymx 
nonb30BaTeneM yAanflioTca n ocTaeTCfl TonbKO 
oilman Ana npeflHa3HaHeHHoro nonb30BaTenfl. 

noaTOMy Koppensrrop nocneAOBaTenbHO 
npuHMMaeT cumanbi, nepeAaBaeMbie ot aHTeHH 
ANT1 m ANT2 nepeAaTHMKa, m BbiAaeT CMmanbi 
c cf)nr.4C nyieM PN OKaTMfl, opioroHanbHoro 
OKaTMfl m cyMMnpoBaHMfi m BbiAaHM. CMman, 
BbiAaBaeMbm H3 Koppen^Topa, noAaeTca k 
nunoTHOMy cenapaTopy 314. nunoTHbiM 
cenapaTop 314 BbiAenaeT nunoTHbie CMmanbi m 
CMmanbi AaHHbix M3 BbixoAHbix CMmanoB 
Koppen?nopa n noAaeT nunoTHbie CMmanbi k 
ycTpoMCTBy oi^eHKM KaHana 316, a CMmanbi 
flaHHbix k aneivieHTy 3aflep>KKM 315. 

Ha cJdmt.5 noKa3aH nwnoTHbifi cenapaTop 314, 
KOTopbiM BbiAen^eT nunoTHbie cuMBonu, 
pacnono>KeHHbie b BeAymeM nacTM Ka>KAoro 
onoKa AaHHbix c c)3Mr.4C, KOTOpbiM BbiAaeTCE M3 
onoKa cyMMnpoBaHMfl v\ BbiAann 313. Ha 3TOM 
HepTe>Ke KOMMyTaTop 51 1 BbiAenyieT nunoTHbie 
curHaribi c c|DMr.4E H3 npuH^Tbix CMmanoB c 
cjDnr.4C m noAaeT BbiAeneHHbie nunoTHbie 
curHaribi k cyMMaTopy 513, KOTOpbiM cyMMnpyeT 
n BbiAaeT nunoTHbie curHaribi, BbixoAflmMe ot 
KOMMyTaTopa 51 1 . 

TeM BpeMeHeM no npneiviy cumanoB AaHHbix 
c cjDkir.4D nocne 3aBepLueHi/m BbiAeneHna 
nunoTHbix curHanoB c cjDnr.4E KOMMyTaTop 511 
npucoGAUHfiOTCfi k aneivieHTy 3aAep>KKM 315, 
HToGbi BbiAenMTb cumanbi AaHHbix c c£Mr.4D M3 
nunoTHbix curHanoB. TaKMM o6pa30M, cyMMaTop 
513 cyMMnpyeT m BbiAaeT nunoTHbie CMmanbi, 
BbiAeneHHbie m 6noKa AaHHbix, MMeioLi^ero 
CTpyKTypy c cJdmt.2, m noAaeT ero BbixoA k 
ycTpoMCTBy oi^eHKM KaHana 316. Bonee Toro, 
KOMMyTaTop 511 noAaeT BbiAeneHHbie CMmanbi 
AaHHbix, cneAyioiAne 3a nunoTHbiMM CMmanaMM, 
k 3-neMeHTy 3aAep>KKH 315. 

3neMeHT 3aAep>KKM 315 3aTeM 3aAep>Ki/iBaeT 
cumanbi AaHHbix, BbiAeneHHbie nunoTHbiM 
cenapaTopoM 314, comacHO cm many cjsnara 
TSTD. To ecTb, oneiweHT 3aAep>KKM 315 
3aAep>KMBaeT cumanbi AaHHbix Ha OAHy rpynny 
AaHHbix, KorAa cm man cj^nara TSTD o6o3HaHaeT 
pe>KMM He-TSTD. AnbTepHaTMBHO, aneivieHT 
3aflep>KKH 315 3aflep>KHBaeT curHaribi flaHHbix Ha 
KonMHecTBO 6noKOB AaHHbix, cooTBeTCTByfomee 
KonMHecTBy aHTeHH, Mcnonb3yeMbix ati^ 
nepeAaTHMKa, KorAa CMman cjDnara TSTD 
o6o3HaHaeT pe>KMM TSTD. SneMeHT 3aAepx<KM 
315 MO>KeT GbiTb CKOHCTpyMpoBaH, KaK noKa3aHO 
Ha cjDnr.6. 

KaK noKa3aHO Ha cjDMr. 6, Ha aneivieHT 
3aAep>KKM 315 noAaeTca CMman cjDnara TSTD ot 
KOHTponnepa. KorAa 4)yHKi4Mfl TSTD He 
Mcnonb3yeTCfl (c|Dnar = NOTSTD), KOMMyTaTop 
615 npMcoeAMHJieTC^ k BbixoAy SycjDepa 611. 
AnbTepHaTMBHO, KorAa cjDyHKUMfl TSTD 
Mcnonb3yeTca (c^nar = TSTD), KOMMyTaTop 615 
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npMCoeAMHfleTCfl k BbixoAy 6yo>epa 613. 
BycjDepbi 611 m 613 Ka>KAbiM MoryT xpaHMTb oamh 
6noK AaHH bix m 3aAep>KM BaK)T AaHHbie , 
3anMcaHHbie b hmx, noKa He 6yAeT nonyneH 
cneAywiAMM 6noK AaHHbix. no nonyneHMM 
cneAyfoii^ero 6noKa AaHHbix 6ycf)epbi 611 m 613 
BbiAaiOT Bee AaHHbie, 3anMcaHHbie b hmx, b stot 
MOMeHT. To ecTb, noKa cneAyiomMM 6noK 
AaHHbix He oyAeT nonyneH, npMcyTCTByioiAMe 
6noKM AaHHbix 3anMcaHbi b cooTBeTCTByioLAMX 
6ycf)epax. 

TaKMM o6pa30M, npMH^Tbie CMmanbi AaHHbix 
3aAep>KMBafOTCfl Ha oamh 6noK AaHHbix, KorAa 
o>yHKi4Mfi TSTD He Mcnonb3yeTC^ (cjinar = 
NOTSTD). OAHaKO, KorAa cjDyHKLjMfl TSTD 
Mcnonb3yeTCfl (cjanar = TSTD), npMHATbie 
CMmanbi AaHHbix 3aAep>KMBaioTC5i Ha ABa 6noKa 
AaHHbix. To ecTb, noKa ycTpoMCTBO oi^eHKM 
KaHana 316 oi^eHMBaeT KaHan, sneivieHT 
3aAep>KKM 315 3aAep>KMBaeT CMmanbi AaHHbix c 
cpMr.4D, BbiAeneHHbie nMnoTHbiM cenapaTopoM 

314, m BbiAaeT 33Aep>KaHHbiM CMrHan AaHHbix c 
c>Mr.4F. 

YcTpoMCTBO oi^eHKM KaHana 316 c c)DMr.3 
npMHMiwaeT nMnoTHbie CMmanbi c cjDnr. 4E, 
BbiAaBaeMbie ot nkinoTHoro cenapaTopa 314. 
KorAa cjanar TSTD o^03Ha , -iaeT cpyHKi_|MK) 
He-TSTD (cjDnar = NOTSTD), ycTpoMCTBO oi^eHKM 
KaHana 316 oi4eHMBaeT ycnoBM^ TonbKO OAHoro 
KaHana. OAHaKO, KorAa c^nar TSTD o6o3HanaeT 
cf)yHKi4Mio TSTD (cpnar = TSTD), ycTpoMCTBO 
oueHKM KaHana 31 6 oijeHMBaeT CTonbKO 
KaHanoB, k3kobo KonMHecTBO nepeAarai^MX 
aHTeHH. Conp^eHMe b oGLAeiw 03HanaeT 
onepai4Mio M3MeHeHMfl Ha o6paTHbiM 3H3kob 
TonbKO mhmmom HacTM KOMnneKCHoro HMcna. To 
ecTb, KorAa MHMMafl nacTb KOMnneKCHoro 
BbixoAHoro cMmana ycTpoMCTBa OL^eHKM KaHana 
316 ecTb nono>KMTenbHa3 BenMHMHa, 

yCTpOMCTBO COnp^>KeHMf1 318 M3MeH^eT 3H3K 

TonbKO mhmmom HacTM Ha OTpMi^aTenbHyio 
BennHMHy. AnbTepHaTMBHO, Korfla MHMMan nacTb 
ecTb OTpMi^aTenbHoe HMcno, ycTpoMCTBO 

COnpflKeHMfl 318 M3MeH^eT 3H3K TOnbKO MHMMOM 

nacTi/i Ha nono>KMTeribHoe hmcjio. 

YMHO>KMTenb 319 3aTeM yMHOKaeT CMrHan 
AaHHbix, BbiAaBaeMbiM M3 aneMeHTa 3aAep>KKM 

315, Ha CMman oi^eHKM KaHana, BbiAaBaeMbiM M3 

yCTpOMCTBa COnp?l>KeHM?l 318, HT06bl TaKMM 

o6pa30M KOMneHCMpoBaTb MCKa>KeHMe KaHana, 
npoMcxoA^LAee, noKa CMman AaHHbix npoxoAMT 
nepe3 KaHan. BbiujeonMcaHHbie aneMeHTbi 311 - 
319 cocTaBnaiOT npMeMHMK ati^ OAHoro TpaKTa. 
OMr.3 MnniocTpMpyeT npMeMHMKM Ana N TpaKTOB 
c npeAnono>KeHMeM, hto CMmanbi npMHMMafOTCfi 
nepe3 N TpaKTOB. 

06"beAMHMTenb 320 ofrbeAMHaeT CMmanbi, 
npMH^Tbie qepe3 cooTBeTCTByfOLU,Me TpaKTbi. KaK 
yTBep>KAanocb Bbime, BXOAHbie CMmanbi k 
aneMeHTaM 311 - 319 m BbixoAHbie CMmanbi M3 
hmx ABnaioTCfl KOMnneKCHbiMM CMmanaMM. 
noaTOMy BbixoAHOM cm man o&beAMHMTena 320 
TO>Ke ecTb KOMnneKCHbiM cm man, TaK hto 
BbixoAHOM CMman o6"beAMHMTen^ 320 MO>KeT 
6biTb pa3AeneH Ha AeMCTBMTenbHyio nacTb m 
MHMMyio nacTb. MynbTMnneKcop 321 3aTeM 
MynbTMnneKCMpyeT AeMCTBMTenbHbiM CMman m 
mhmmnm CMman, BbiAaBaeMbie M3 
06-beAMHMTena 320, HTo6bi npeoopa30BaTb mx b 
oamh noTOK AaHHbix. YcTpoMCTBO o6pa^eHHoro 
nepeMe>KeHMfi 322 BoccTaHaBnMBaeT 
nepBOHananbHyio nocneAOBaTenbHOCTb 
BbixoAHoro CMmana MynbTMnneKcopa 321, 
HTo6bi BoccTaHOBMTb nocneAOBaTenbHOCTb 6mt 
AaHHbix, KOTopbie 6binM nepeMe>KeHbi b 
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nepeAaTMMKe AJif npeofloneHMfl olum6km naKeTa, 
b nepBOHanaribHyfo nocneAOBaTenbHOCTb. 
fleujucppaTop 323 fleKOAMpyeT BbixoflHOM 
cMman ycTpotfcTBa o6pameHHoro nepeMeweHMfl 
322, HTOO"bl BOCCTaHOBMTb fleKOflnpoBaHHbie 
CMmanbi, ncnorib3yji koa c KoppeKi^neCi olum6ok, 
KOTopbM 6bin Mcnonb30BaH b nepeAaTHMKe Ana 
npeoAOJieHM^ oljjmGok, npoMcxoASLi^x bo BpeMa 
nepeAa^M. 

$Mr.7 unjiJOCTpupyeT ycTpoficTBO oi^eHKM 
KaHana 316 c cjDMr.3 comacHO nepBOMy 
BonrioLL^eHnio, b cnynae, vne cj^yHKi^Mfl TSTD 
ocymecTBneHa c ncnonb30BaHneM AByx ameHH. 
YcTpoMCTBO OL^eHKH KaHana 316 npuHMMaeT 
nunoTHbie cumajibi c dpvwAE, KOTopue 6"binn 

BblAeiieHbl M CyMMUpOBaHbl nHJIOTHblM 

cenapaTopoM 314. Taione Ha ycipoMCTBO ol^hkh 
KaHana 316 noAaH cm man cj^nara TSTD, 
BbiflaBaeMbiM M3 HenoKa3aHHoro KOHTponnepa. 
KorAa cftyHKUMH TSTD He Mcnonb3yeTca (cfrnar = 
NOTSTD), KOMMyTaTop 716 b ycTpoficTBe 
oi^eHKH KaHana npucoeAMHeH k yMHO>KMTenio 
714. OAHaKO, Korfla 4>yHKi4Mfi TSTD 
ncnonb3yeTCfl (cjmar = TSTD), KOMMyTaTop 716 
npucoeAHHeH k yMHO)KMTenio 715. Bycjsepbi 711 
M 712 Ka>KAblM xpaHAT cyMMMpoBaHHbie M 
BbiAaBaeMbie 3HaneHMfl a/ia nunoTHbix 
curHanoB, BKmoneHHbie b oamh otiok AaHHbix, m 
3a a© P>k m Ba iot mx ao Tex nop, noKa He GyflyT 
npuH^Tbi cyMMnpoBaHHbie m BbiAaBaeMbie 
3HaneHHiq Ana nunoTHbix curHanoB, BKnioHeHHbie 
b cneAyNDHMM 6jiok AaHHbix. 

KorAa cjtyHKLjMfl TSTD He Mcnonb3yeTCfl 
(cf)nar = NOTSTD), cMmanbi, nepeAaBaeMbie ot 
nepeAaTHUKa, MMeioT cfopMaT c c|DMr.1C, m 
KOMMyTaTop 716 noAKmoneH k yMHO>KHTenio 714. 
riosTOMy, KorAa nMnoTHbie CMmanbi aj~i* 
npuHMMaeMoro b HacTo^mee BpeMfl 6\noKa 

AaHHblX CyMMMpyKOTCfl M BblAaKDTC^, 3TO 

3HaneHMe nMHeMHO o6"beAMH^eTcq c 

CyMMMpOBaHHbIMM M BblflaBaeMblMM 3HaHeHMflMH 

Ana nunoTHbix CMmanoB b npeAbiAyu-ieM 
npuH^TOM oriOKe AaHHbix, HT00"bi oi^eHMTb 
MCKa>KeHMe KaHana, nonyneHHoe, noKa 
npeAbiAyLUMe npMH^Tbie AaHHbie, 3anncaHHbie b 
aneMeHTe 3aAep>KKM 315, npoxoflflT nepe3 
KaHan . B pe3yn bTaTe , KorAa cm rHan bi 
nepeAaHDTC^ Ge3 Mcnonb30BaHns cjuyHKi^MM 
TSTD, ycTpoMCTBO oi^eHKM KaHana 316 
3aAep>KMBaeT npMHATbie nunoTHbie CMmanbi Ha 
oamh otiok AaHHbix. 

flononHMTenbHO, yMHOwnTenb 713 yMH0>KaeT 
cyMMMpoBaHHbie m BbiAaHHbie 3HaneHM^ atie 
nMnoTHoro CMmana b npMHMMaeMOM b 
HacTo^mee BpeMfl onoKe AaHHbix Ha nepByio 
nocneAOBaienbHOCTb KoscfxtML^eHTOB Co(m), 
a yMHO>KHTenb 714 yMH0>KaeT cyMMnpoBaHHbie v\ 
BbiAaHHbie 3HaneHMa Ana nMnoTHoro CMmana b 
npeABapMTenbHO npMHfiTOM onoKe AaHHbix Ha 
BTopyio nocneAOBaTenbHOCTb K03cjDc|3ML|MeHTOB 
Ci (m). CyMMaTop 718 cyMMMpyeT BbixoAHbie 
3HaneHMq yMHOWMTenefi 713 m 714. 
CooTBeTCTBeHHO, KorAa cjDyHKL^fl TSTD He 
Mcnonb3yeTca, BbixoAHoe 3HaneHMe cyMMaTopa 

718 CTaHOBMTCfl BenMHMHOM OL^eHKM MCKa>KeHMfl 

KaHana atia AaHHbix, BKnioHeHHbix b 
npeAbiAyLAMM 6noK AaHHbix. 

OAHaKO, KorAa nepeAaTHMK nepeAaeT 
CMmanbi, Mcnonb3yq cf)yHKi_|Mio TSTD (cjDnar = 
TSTD), nepeAaBaeMbie CMmanbi MMeioT 
cjDopMaTbi c c{)Mr.4A m 4B. 3Aecb, KaK 6bino 
CKa3aHO BbiLue, nepeAaTHMK Mcnonb3yeT ABe 
nepeAaioLi^Me aHTeHHbi, HTo6bi BbinonH^Tb 
cjDyHKi4MK3 TSTD. XoTfl 6noKM AaHHbix 
nepeAaiOTca b cjDopMaTax c c|DMr.4A m 4B, 
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KoppenaTop b npMeMHMKe, MMeK3LU,eM OAHy 
aHTeHHy, npMHMMaeT otiokm AaHHbix b cj^opMaTe 
c 0Mr. 4C m OKMMaeT npMHATbie AaHHbie, HTo6bi 
M3Bnenb AaHHbie KaHana Ana 
cooTBeTCTByioLAero nonb30BaTenn. 

Ha cjDMr. 4C, nocKonbKy 

HeTHO-HyMepoBaHHbie 6noKM AaHHbix DATAO, 
DATA2 m DATA4 m HeneTHO-HyMepOBaHHbie 
6noKM AaHHbix DATA1 m DATA3 nepeAaiOTca c 
Mcnonb30BaHMeM AByx pa3Hbix aHTeHH, OL^eHKa 
KaHana Aon>KHa BbinonHflTbca OTAenbHO Ana 
HeTHO-HyMepoBaHHbix GnoKOB AaHHbix m 
HeneTHO-HyMepoBaHHbix 6noKOB AaHHbix. To 
ecTb, oueHKa KaHana ppn HeTHO-HyMepoBaHHbix 
anoKOB AaHHbix Aon>KHa 6biTb BbinonHeHa c 
Mcnonb30BaHMeM nMnoTHbix CMmanoB b 
HeTHO-HyMepoBaHHbix 6noKax AaHHbix. TaK, 
npMHATbie nMnoTHbie CMrHanbi Aon>KHbi 6biTb 
3aAep>KaHbi, Mcnonb3y?i ABa 6ycf)epa 711 m 712, 
AO Tex nop, noKa nMnoTHbie CMrHanbi b 
cneAyioii^eM HeTHO-HyMepoBaHHOM 6noKe He 
6yAyT npMHATbi AJ~ifl oi^eHKM KaHana. 
KOMMyTaTop 716 3aTeM npMCoeAMH^eTcq k 
yMHO>KHTenio 715. 

B to BpeME, KaK KOMMyTaTop 716 
npMcoeAMHeH k yMHO>KMTenK0 715, yMHO>KMTenb 
713 yMHO>KaeT cyMMMpoBaHHbie m BbiAaBaeMbie 
3HaneHM?i Ana nMnoTHbix CMmanoB b TeKyme 
npMHMMaeMOM GnoKe AaHHbix Ha nepByio 
nocneAOBaTenbHOCTb K03cjDcpML|MeHTOB C 0 (m), 
a yMHO>Ki/iTenb 715 yMHO>KaeT cyMMi/ipoBaHHbie m 
BbiAaBaeMbie BenMHMHbi ati^ nMnoTHbix 
CMmanoB b npeAbiAy^eM npMH^TOM GnoKe 
AaHHbix Ha TpeTbio nocneAOBaTenbHOCTb 
K03c|Dct)Mi4MeHTOB C 2 (m). To ecTb, ecnM TeKyme 
npMHMMaeMbiM otiok AaHHbix ecTb 
HeTHO-HyMepoBaHHbiM GnoK AaHHbix, 
cyMMMpoBaHHbie m BbiAaBaeMbie 3HaneHMfi An^ 
nMnoTHbix CMmanoB b TeKyu^e npMHMMaeMOM 
oriOKe AaHHbix m npeAbiAyu-lMM npMHATbiM 
HeTHO-HyMepoBaHHbiM 6noK AaHHbix 
yMHOKaioTCfi Ha nepByio m TpeTbio 
nocneAOBaTenbHOCTM Kosc|DcjDML|MeHTOB C 0 (m) m 
C 2 (m), CooTBeTCTBeHHO. AnbTepHaTMBHO, ecnM 
TeKyme npMHMMaeMbiM 6noK AaHHbix ecTb 
HeneTHO-HyMepoBaHHbiM GnoK AaHHbix, 
cyMMMpoBaHHbie m BbiAaBaeMbie 3HaneHMfi An^ 
nMnoTHbix CMmanoB b TeKyme npMHMMaeMOM 
oriOKe AaHHbix m npeAbiAyu-iMM npMHATbiM 
HeneTHQ-HyMepoBaHHbiM 6noK AaHHbix 
yMHO>KaK0TC?i Ha nepByio m TpeTbio 
nocneAOBaTenbHOCTM Kosc)Dcf)ML|MeHTOB C 0 (m) m 

C2(m), COOTBeTCTBeHHO. 

CyMMaTop 718 CKnaAbiBaeT BbixoAHbie 
CMmanbi yMHO>KMTeneM 713 m 715, m bhxoa 

CyMMaTOpa 718 CTaHOBMTC^ BenMHMHOM OLieHKM 

MCKa>KeHM?i KaHana ads AaHHbix, BKnioHeHHbix b 
npeAbiAy^MM HeTHO-HyMepoBaHHbiM MnM 
HeneTHO-HyMepoBaHHbiM otiok AaHHbix. riepBaa, 
BTOpafi m TpeTbfl nocneAOBaTenbHOCTM 
KoacfDcjDMi^MeHTOB C 0 (m), C^m) m C 2 (m) A^fl 
yMHO>KMTeneM 713, 714 m 715, CooTBeTCTBeHHO, 
nsnsucTcn nocneAOBaTenbHOCT5iMM 

K03(£4)ML4MeHTOB, MCnonb3yeMblMM ATlfl OL^eHKM 

BenMHMH npoMex<yTKOB m onpeAeneHM^ pa3Mepa 
(T.e. AnMHbi) nocneAOBaTenbHOCTeM 

K03CjDCf)MI4MeHTOB B 3aBMCMMOCTM OT KOnMHeCTBa 
n03ML|MM AaHHblX B OT10Ke AaHHblX. ll03T0My 

KaHan M0>KeT 6biTb oi^eHeH comacHO no3Mi4MfiM 
AaHHbix b npMHATOM GnoKe AaHHbix. KorAa 
CMmanbi nepeAaioTca c Mcnonb30BaHMeM 
Q>yHKi_|MM TSTD, npoMe>KyTOK Me>KAy AByM^ 
3HaneHMflMM atia CyMMMpOBaHHblX M 
BbiAaBaeMbix nMnoTHbix CMmanoB OTnMHaeTC^ 
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ot cnynafl, rfle cjDyHKLjMfl TSTD He 
ncnojib3yeTCfl. nosTOMy nepBaa, BTopaa n 
TpeTbfi nocjieflOBaTejibHOCTM 
KoacjxjDWL^eHTOB Co(m), C^m) v\ C 2 (nn) Arm 
yMHO>KMTeneM 713, 714 m 715, cooTBeTCTBeHHO, 

flOJDKHbl 6blTb M3MeHeHbl. 

MflflJOCTpMpyeT yCTpOMCTBO OL^HKM 

KaHana 316 c cjDMr.3 cornacHO BTopoiwy 
BormoLneHHK). KaK onucaHO Bbiwe co ccbinKOM 
Ha cjDnr.7, OLjeHKa KaHana BbinonHEeTca Arm 
cooTBeTCTByfOLi^nx no3HL(MM AaHHbix nyTeM 
BbinojiHeHnyi JiMHeMHOM onepai^nn c 
ncnonb30BaHneM AByx cyMMnpoBaHHbix n 
BbiflaBaeMbix BeriwHWH Arm nunoTHbix CMmanoB. 
OflHaKO, Ha cjDnr.8 OL^eHKa KaHana BbinonH?ieTCfl 
Ana cooTBeTCTByioLUHX no3Mi4MM A^HHbix nyTeM 
BbinonHeHwa nnHetiHOM onepai_|nn c 
ncnorib30BaHMeM M cyMMnpoBaHHbix v\ 
BbiAaBaeivibix BennnnH Arm nunoTHbix CMmanoB. 

Xota cnocoo"bi OLjeHKM KaHana, 
ncnonb3yioLHMe ycTpoMCTBa oi^eHKM KaHana, 
onucaHHbie 3Aecb co ccbinKOM Ha 4wr.7 v\ 8, 
TeopeTMHecKM MAeHTMHHbi Apyr Apyry, ohm 
BbinonHeHbi no-pa3HOMy. Ha cpnr.7 oycjDepbi 711 
n 712 MMeioT OAHHaKOBbie pa3Mep oycjDepa m 
BpeMfi 3aflep>KKM . OAHaKO, Ha cjDMr.8 ooecneneH 
KOHTponnep pa3Mepa oycjDepa (unw A^UHbi) 81 1 
Ana ynpaBneHUfl oycjDepaMM 812 - 817. To ecTb, 
KorAa ycTpo^cTBO oi^eHKM KaHana 316 
npuHMMaeT CMman cjDnara (cjDnar = NOTSTD), 
npeACTaBnyiiOLUMLi, hto cjDyHKL^fl TSTD He 
ncnonb3yeTC^ ; KOHTponnep pa3Mepa oycjDepa 
811 3anncbiBaeT cyMMMpoBaHHbie n 
BbiAaBaeMbie 3HaMeHME Arm nwnoTHbix CMmanoB 
b HacTOflmeM 6noKe flaHHbix b 6ycjDepax 812-817 
n BbiAaeT 3anncaHHbie Benn^MHbi no npneiwy 
cyMMnpoBaHHbix n BbiAaBaeivibix 3HaneHMM Arm 
nunoTHbix cumanoB b cneAywineM 6noKe 
AaHHbix, HToSbi 3anncaTb cyMMMpoBaHHbie m 
BbiAaBaeMbie BennnnHbi nunoTHbix cumanoB b 
cneAyHDLneM 6noKe AaHHbix b 6ycjDepbi 812-817. 

OAHaKO, no nonyneHMM CMmana cjDnara 
(cjDnar = TSTD), npeACTaBnaiomero, hto 
cjDyHKL^a TSTD ncnonb3yeTCfl, KOHTponnep 
pa3Mepa oycjDepa 811 3anncbiBaeT ABe 
BennHMHbi, onpeAenaeMbie nyTeM 
cyMMnpoBaHi/ifi i/i BbiAann nunoTHbix CMmanoB b 
GycjDepax 812-817, m BbiAaeT nepBoe BXOAHoe 
3HaneHne M3 AByx 3HaneHMM no nonyneHnn 
cyMMnpoBaHHoro m BbiAaBaeMoro 3HaneHMfi Arm 
nunoTHbix cumanoB b cneAyiou^eM SnoKe 
AaHHbix, HTo6bi 3anncaTb cyMMMpoBaHHbie m 
BbiAaBaeMbie 3HaneHmi Arm nunoTHbix CMmanoB 
bo BHOBb npuHUMaeMOM onoKe AaHHbix. TaKMM 
o6pa30M, ycTpoMCTBO oi4©hkm KaHana 316 mokqt 
nonynnTb tot >Ke pe3ynbTaT, KaK ycTpoticTBO Ha 
cjDnr.7, KOTopoe Mcnonb3yeT KOMMyTaTop. KpoMe 
Toro, pa3Mep nocneAOBaTenbHOCTM 

K03cjDc|DML^MeHT0B Arm yMHOKMTenefi 818-823 

3aBMCMT OT KOnMHeCTBa n03l/1L|MM A^HHblX B 

6noKe AaHHbix. Bonee Toro, KaK b cnynae c 
cjDMr.7, pa3Mep nocneAOBaTenbHOCTM 
K03cjDc|DMi4MeHTOB b cnynae, rAe cjuyHKi^Mfl TSTD 
He ncnonb3yeTca, Aon>KeH 6biTb OTnuHHbiM ot 
TaKOBoro b cnynae, rAe cj^yHKi^mi TSTD 
ncnonb3yeTC^. 

B. BTopoe BonnoL^eHMe 

0nr. 9 unmocTpupyeT npneMHMK Arm 
noABM>KHOM CTaHi^MM ppx npneMa AaHHblX, 
nepeAaBaeMbix ot 6a30BOM CTaHi4nn, 
noAaep>KMBaiOL^eM q^yHKi^nio TSTD, cornacHO 
BTopoMy BonnoLAeHMio HacTOflLjj.ero 
M3o6peTeHM?i. npneMHMKC c)DMr.9 npeAHa3HaneH 
npi/iHMMaTb AaHHbie KaK b pe>KMMe pa6oTbi 
TSTD, TaK m b pe>KMMe pa6oTbi He-TSTD. 
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ripneMHMK Arm noABM>KHOM CTaHi^i/in BhcnKinaeT N 
naHeneM 901-90N. fl^^ yAO^CTBa onucaHne 
3Aecb cocpeAOTOHeHO TonbKO Ha oahom naHenw. 
Kpo Me to ro , xotji Ka>KAafi na h en b 
oopaoaTbiBaeT cumanbi nyTeM pa3AeneHM?i nx 
Ha curHanbi 1-KaHana n cumanbi Q-KaHana, 
3Aecb AaHo on^caHMe npoL^ecca npneMa 
cumanoB 6e3 pa3AeneHM5i curHanoB cornacHO 
KaHanaM, ppn i^eneM ynpoLAeHna. Ka>KAa?i 
naHenb MMeeT ABa TpaKTa Arm curHanoB 
l-K9Hana h cumanoB Q-KaHana. 

KaK Aanee noKa3aHO Ha c£nr.9, KOMMyTaTop 
910 Bbi^npaeT cuman, BbiAaBaeMbie M3 
AeMOAynfiTopa (He noKa3aH), pacnono>KeHHoro b 
npeAbiAy^eti CTyneHM BbiBOAa 901. PN 
(nceBAOLuyMOBoe) ycTpoMCTBO OKaTMfl 911 
yMHO>KaeT Bbi6paHHbiM cuman Ha PN 
nocneAOBaTenbHOCTb, HToGbi c>K3Tb BbiGpaHHbiM 
ci/iman. KoMnneKCHoe PN ycTpoPicTBO OKaTusn 
MO>KeT 6biTb ncnonb30BaHO Ana PN ycTpoMCTBa 
OKaTMfi 91 1 . OpToroHanbHoe ycTpoMCTBO 
OKaTMfl 912 yMHO>KaeT cumanbi, BbiAaBaeMbie 

M3 PN yCTpOMCTBa OKHTl/m 911, Ha 
COOTBeTCTByiOLL^MM opToroHanbHbiM koa Anfl 
Toro, HTo6bi BbiAennTb cuman An?i 
cooTBeTCTByfOLL^ePi naHenn M3 BbixoAHbix 
cumanoB PN ycTpoMCTBa OKaTMfl 911. 3Aecb 
Ana opToroHanbHoro KOAa MO>K.eT SbiTb 
ncnonb30BaH koa yoniua. BnoK cyMMnpoBaHMfi m 
BbiAann 913 cyMMwpyeT n BbiAaeT curHanbi, 
BbiAaBaeMbie W3 opToroHanbHoro ycTpoMCTBa 
c>KaTHfl 912. 

rii/inoTHbiM cenapaTop 914 BbiAenaeT 
nunoTHbie curHanbi n curHanbi AaHHbix M3 
cumanoB, BbiAaBaeMbix m 6noKa 
cyMMnpoBaHna M BbiAann 913. YCTpOMCTBO 
oi^eHKM KaHana 916 npuHMMaeT nunoTHbie 
cumanbi, BbiAeneHHbie nunoTHbiM cenapaTopoM 
914, m ycTaHaBnuBaeTca b pe>KMM pa^OTbi TSTD 
nnn pe>KMM pa^oTbi He-TSTD, cornacHO en many 
cjonara TSTD, BbiAaBaeMOMy M3 KOHTponnepa 
(He noKa3aH). Yctpomctbo oi^eHKM KaHana 916 
aHann3npyeT nunoTHbie curHanbi, BbiAaBaeMbie 
M3 nunoTHoro cenapaTopa 914 cornacHO 
ycTaHOBneHHOMy pe>KMMy pa6oTbi, htoSu 
oi^eHHTb KaHan. Yctpomctbo conpfi>KeHLifi 918 
conparaeT BbixoflHOM curHan ycTpoPicTBa oi4eHKM 
KaHana 916. 

SneMeHT 3aAep>KKM 915 npuHUMaeT cumanbi 
AaHHbix, BbiAaBaeMbie M3 nunoTHoro 
cenapaTopa 914, m ycTaHaBnuBaeTca b pe>KMM 
pa^OTbi TSTD nnn He-TSTD cornacHO cumany 
cjDnara TSTD, BbiAaBaeMOMy M3 KOHTponnepa. 
3neMeHT 3aAep>KKM 915 3aAep>KMBaeT AaHHbie 
Ha OAHy rpynny b pe>KMMe pa6oTbi He-TSTD m Ha 
KonnnecTBO rpynn AaHHbix, cooTBeTCTByiomee 
KonnnecTBy ncnonb3yeMbix aHTeHH b pe>KMMe 
pa^OTbi TSTD. YMHO>KMTenb 919 yMH0>KaeT 
cumanbi AaHHbix, BbiAaBaeMbie M3 aneMeHTa 
3aAep>KKM 915, Ha conpa>KeHHbiM cuman oi^eHKM 
KaHana, BbiAaBaeMbie M3 ycTpoMCTBa 
conp?i>KeHM3 918, hto6n reHepupoBaTb 
BbixoAHOM cuman cooTBeTCTByfOLi^eM naHenn 
901 . SneMeHT 3aAep>KKM 915 n yMHO>KMTenb 919 
cocTaBnafOT KOMneHcaTop KaHana. 

nepBbiM o6"beAMHMTenb 920 o6"beAMHyieT 
cumanbi KOMneHcai^MM KaHana F1-FN, 
BbiAaBaeMbie ot cooTBeTCTByfomux naHeneM 

901 -90N. YCTpOMCTBO OLieHKM molahoctm 

cm mama 921 npMHMMaeT nMnoTHbie CMmanbi, 
BbiAeneHHbie nMnoTHbiM cenapaTopoM 914, m 
ycTaHaBnMBaeTca b pe>KMM pa6oTbi TSTD MnM 
He-TSTD, cornacHO CMmany cjDnara TSTD, 
BbiAaBaeMOMy M3 HenoKa3aHHoro KOHTponnepa. 
YcTpoMCTBO oi^eHKM MOU4HOCTM CMmana 921 
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OL^eHMBaeT MOLAHOCTb CyMMMpOBaHHblX M 

BbiflaBaeMbix SHa'neHMM atia nunoTHbix 
curHanoB, BbiflaBaeMbix M3 nMnoTHoro 
cenapaTopa 914. BTopofi o&beAMHMTenb 922 
06-beflMHfieT CMmanbi oueHKM molahoctm P1 - 
PN, BbiAaBaeMbie M3 ycTpotfcTB ol^hkm 
molu,hoctm CMmana b cooTBeTCTByjomux 
naHenax 901 - 90N. 

YcTpoMCTBO OL^eHKH MOLi^HOCTH noiviex 923 
oi^eHMBaeT npMHMMaeMyio MOLn,HocTb cumana 
noiviex. Meiib Toro, hto npneMHUK Anfl 
noABM>KHOM cTaHi^MM OLjeHMBaeT npMHMMaeMyio 
MOLAHOdb CMmana noiviex, coctomt b tom, 
MTo6bi ynpaBn^Tb MoiAHOCTbio nepeAann 
nepeAaTHUKa ana 6a30BoH CTaHL^nn b 

3aBMCMMOCTM OT npHHUMaeMOM MOIUHOCTM 

>KenaeMoro CMmana, OLjeHMBaeMoro 

yCTpOMCTBOM Ol^eHKH MOIUHOCTM CMTHafia 921 , n 

OTHOLUGHMfi CMman-LuyM (SIR), oi^eHMBaeMoro 
ycTpoPicTBOM oi4eHKM MOU4HOCTM LiiyMa 923. 

Ym ho>km Ten b 924 yMHO>KaeT BbixoAHOM 
curHan BToporo oo"-beAMHMTen?i 922 Ha 
BbixoflHOM cuman ycTpoficTBa oi4eHKn molahoctm 
noiviex 923, KOTopbiM BbiAaeT oGpaTHyio 
BeriMMMHy molahoctm noiviex nyTeM ol^hkm 
moiuhoctm CMmana noMex. YMHOKHTerib 924 
noAaeT cbom BbixoAHOM curHan k pewaioLAeMy 
ycTpoi/icTBy 925, KOTopoe cpaBHUBaeT bxoaSIR 
c noporoBbiM 3HaMeHneM, 4To6bi BbiAaTb 
KOMaHAy ynpaBneHM^ MOLAHOCTbio, KOTopaa 
Aon>KHa 6biTb nepeAaHa k nepeAaTHMKy 6a30BOM 
CTaHL4nn. PeniaioLnee ycTpoitoTBO 925 nepeAaeT 
KOMaHAy yBenMHeHMfl moluhoctm k 6a30BOM 
CTaHL^H, KorAa SIR HM>Ke, neM noporoBoe 
3HaHeHne, v\ nepeAaeT KOMaHAy CHH>KeHMfi 
MOL14HOCTM k 6a30BOM CTaHLiMM, KorAa SIR Bbiwe, 
HeM noporoBoe 3HaHeHi/ie. 

nepBbiM o6"beAMHMTenb 920 o&beAMHEeT 
cumanbi KOMneHcai^nn KaHana F1-FN, 
BbiAaBaeMbie ot yMHOKMTenefi 919 b 
cooTBeTCTByiOLAMX naHenax 901-90N, a btopom 
o6"beAHHMTenb 922 o6~beAMHfleT cumanbi 
oi^eHKH moiuhoctm P1 - PN, OL^eHMBaeMbie 
ycTpoMCTBaMM oi^eHKM moiuhoctm CMmana 921 b 
cooTBGTCTByhomux naHenax 901-90N. 

KorAa npneMHMK c cf)nr.9 npMHMMaeT AaHHbie 
b pe>KMMe pa^OTbi TSTD, c{)opMaTbi CMmanoB, 
reHepupyeMbix b cooTBeTCTByioL^MX oryneHflx, 
6yAyT TaKMMM we, KaK TaKOBbie, onucaHHbie b 
nepBOM BonnoLneHMi/i co ccbiriKOM Ha qbnr.4A-4G. 

nunoTHbiM cenapaTop 914 BbiAenaeT 
nMnoTHbie CMmanbi v\ cumanbi AaHHbix M3 
rpynnbi AaHHbix n noAaeT BbiAeneHHbie 
nunoTHbie cumanbi k ycTpoMCTBy ol^hkm KaHana 
916 m ycTpoMCTBy oi^eHKM molahoctm cumana 
921. KpoMe Toro, nunoTHbiM cenapaTop 914 
noAaeT cuman AaHHbix k aneMeHTy 3aAep>KKM 
915. nunoTHbiM cenapaTop 914 MMeeT Ty >Ke 
CTpyKTypy, KaK m b nepBOM BonnomeHnn, 
onucaHHyio co ccbinKOM Ha cjDnr. 5. Tao<e, 
paocrra nMnoTHoro cenapaTopa 914 nponcxoAMT 
TaKUM >Ke o6pa30M, KaK b nepBOM BonnoLi^eHMH. 

3neMeHT 3aAep>KKM 915 3aTeM 3aAep>KMBaeT 
CMmanbi AaHHbix, BbiAeneHHbie nunoTHbiM 
cenapaTopoM 914, comacHO cm many dpnara 
TSTD. To ecTb, oneMeHT 3aAep>KKM 915 
3aAep>KMBaeT CMmanbi AaHHbix Ha OAHy rpynny 
AaHHbix, KorAa CMman Qbnara TSTD o6o3HanaeT 
pe>KMM He-TSTD. AnbTepHaTMBHO, aneMeHT 
3aAep>KKM 915 3aflep>KHBaeT curHanbi AaHHbix Ha 
KonMHecTBO rpynn AaHHbix, cooTBeTCTByiomee 
KonM^ecTBy aHTeHH, wcnonb3yeMbix An^ 
nepeAaTHMKa, KorAa cm man cjDnara TSTD 
o6o3HanaeT pe>KMM TSTD. SneMeHT 3aAep>KKM 
915 MO>KeT 6biTb CKOHCTpyMpoBaH, KaK noKa3aHO 
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Ha c|dm r. 6. 3Aecb pa6oTa sneMeHTa 3aAep>KKM 
915 BbinonH5ieTCfl TaKMM >Ke oopa30M, KaK b 
nepBOM BonnoLAeHMM. 

YcTpoMCTBO oi^eHKM KaHana 916 c cjDMr.9 
npMHMMaeT nMnoTHbie CMrHanbi c cjDMr. 4E, 
BbiAaBaeMbie M3 nMnoTHoro cenapaTopa 914. 
KorAa cj^nar TSTD o6o3HanaeT qtyHKL^K) 
He-TSTD (cjDnar = NOTSTD), ycTpoMCTBO OAeHKM 
KaHana 916 OL^eHMBaeT ycnoBMe TonbKO OAHoro 
KaHana. OAHaKO, KorAa 4)nar TSTD o6o3Ha^aeT 
4)yHKi4Mfo TSTD (c^nar = TSTD), ycTpoMCTBO 
OL^eHKM KaHana 916 oi^eHMBaeT CTonbKO 
KaHanoB, KaKOBO KonMHecTBO nepeAaioLi^MX 
aHTeHH. YcTpoMCTBO oi4eHKM KaHana 916 MO>KeT 
MMeTb Ty >Ke CTpyKTypy, KaK CTpyKTypa Ha 
cf3Mr.7. YcTpoMCTBO OL^eHKM KaHana Ha dpMr. 7 
ocymecTBneHO c npeAnono>KeHMeM, hto 
cpyHKi^Mfl TSTD BbinonHfleTca c 
Mcnonb30BaHMeM A^yx aHTeHH. KpoMe Toro, 
ycTpoMCTBO oueHKM KaHana 916 Ae^cTByeT 
TaKMM >Ke oGpasoM, KaK M b nepBOM 
BonnoLi^eHMM. 

flononHMTenbHO, npMeMHoe ycTpoMCTBO ppn 

nOABM>KHOM CTaHL^MM OL^eHMBaeT MCKa>KeHMe 

KaHana, HTo6bi KOMneHCMpoBaTb MCKa>KeHMe 
oi4eHMBaeMoro KaHana, a TaioKe oi4eHMBaeT 
MoinHOCTb npMHMMaeMoro CMmana noABM>KHOM 
CTaHi^MM, ncnonb3ya nunoTHbie cnrHanbi. Tenepb 
6yAeT AaHO onMcaHMe onepai^MM oi^eHKM 
MOL14HOCTM npweMa noflBU>KHoi/i CTaHi^wn. 

0mt. 10 MnniocTpMpyeT ycTpoMCTBO OL^eHKM 
moiuhoctm CMTHana 921 c c(DMr.9, KOTopoe 
oi^eHMBaeT MomHOCTb npMHMMaeMoro CMmana. 
YcTpoMCTBO oi^eHKM moiuhoctm CMmana 921 
ycTaHaBnMBaeTCfi b pe>KMM pa6oTbi TSTD MnM 
He-TSTD comacHO CMmany cjDnara TSTD, 
BbiAaBaeMOMy M3 KOHTponnepa. 

M3MepMTenb molahoctm 1012 npMHMMaeT 
cyMMMpoBaHHbie m BbiAaBaeMbie nMnoTHbie 
CMmanbi, BbiAaBaeMbie M3 nMnoTHoro 
cenapaTopa 914, no OTAenbHOCTM bo3boamt b 
KBaApaT mx ASMCTBMTenbHyio nacTb m MHMMyio 
nacTb m cyMMMpyeT mx. riepeKnioHaTenb 1014, 
npMcoeAMHeHHbiM k M3MepMTenio molahoctm 
1012, nepeKnio^aeTCfi b nono>KeHMe BKJ1 MnM 
BblKJI comacHO CMmany cjsnara TSTD. To ecTb, 
nepeKmonaTenb 1014 nepeKmoHaeTca bo BKJ1 b 
pe>KMMe pa^OTbi TSTD, HTo6bi coeAMHfiTbCfl c 
BbixoflOM M3MepnTen^ moiuhoctm 1012. 

flononHMTenbHO, nepeicnioHaTenb 1014 
MO>KeT 6biTb nepeKnioneH bo BKJ1 MnM BblKJI b 
pe>KMMe paGoTbi He-TSTD, HToGbi coeAMHfiTb 

MnM paST^eAMH^Tb BblXOA M3MepMTenfl MOU4HOCTM 

1012 c oycpepoM 1016. Byc^ep 1016 
3anMCbiBaeT oi^eHKy molahoctm, BbiAaBaeMyio ot 
nepeKmonaTenfl 1014, m 3aAep>KMBaeT 3HaneHMe 
OL^eHKM MOU4HOCTM ao Tex nop, noKa He GyAyT 
npMH^Tbi nMnoTHbie CMmanbi atia cneAynDLAero 
6noKa AaHHbix. Bycjaep 1016 MO>KeT xpaHMTb 
cyMMMpoBaHHbie m BbiAaBaeMbie 3HaneHM^ An^ 
nMnoTHbix CMmanoB b oahom 6noKe AaHHbix m 
3aflep>KMBaeT 3anncaHHoe 3HaHeHue ao Tex nop, 
noKa He GyAeT npMH^TO cyMMMpoBaHHoe m 
BbiAaBaeMoe 3HaMeHMq ppn nMnoTHbix CMrHanoB 
b cneAyiOLAeM 6noKe AaHHbix. CyMMaTop 1018 
cyMMMpyeT BbixoAHOM CMman M3MepMTenq 
mol^hoctm 1012 c BbixoAHbiM CMmanoM Gycpepa 
1016, HTo6bi BbiAaTb MOLAHOCTb CMmana An^ 
cooTBeTCTByioLAeM naHenM. 

Tenepb GyAeT Aano onMcaHMe paGoTbi 
ycTpoMCTBa oi4eHKM moiuhoctm CMmana 921 co 
ccbinKOM Ha c(DMr.10. CMmanbi, BXOA^LAMe b 
ycTpoMCTBO oi_|eHKM mou^hoctm CMmana 921, 
ecTb cyMMMpoBaHHbie m BbiAaBaeMbie 3HaneHMfl 
Anq nMnoTHbix CMrHanoB, BbiAeneHHbix 
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nunoTHbiM cenapaTopoM 914. flanee, 
cyMMnpoBaHHbie m BbiflaBaeMbie 3HaneHMfl 
BKJiKDHaKDT cyMMMpoBaHHoe v\ BbiAaBaeMoe 
3HaHeHM3 flnfl nunoTHbix cumanoB, 
nepeAaBaeMbix nepe3 l-KaHan, m 
cyMMnpoBaHHoe n BbiAaBaeMoe 3HaneHME 
nunoTHbix cumanoB, nepe,qaBaeMbix nepe3 
Q-KaHan. M3MepnTerib moluhoctm 1012 
npuHMMaeT cyMMnpoBaHHbie m BbiAaBaeMbie 
3Ha^eHMfi N\n nunoTHbix CMmanoB, 
nepeAaBaeMbix KaK nepe3 1-KaHan, TaK m nepe3 
Q-KaHan. M3MepMTenb moluhoctm 1012 
pa3flenbHO bo3boamt b KBaflpaT 
cyMMnpoBaHHyio n BbiflaBaeiwyfo BennHUHy arm 
nuroTHbix cumanoB, nepeflaBaeMbix nepe3 
l-KaHan, n BbiflaBaeMyio BennMUHy ppn 
nmiOTHbix cumanoB, nepeAaBaeMbix nepe3 
Q-KaHan, m 3aTeM cyMMMpyeT hx. 

nepeKnioHaTenb 1014 no3BonaeT 
ycTpoMCTBy oueHKM moluhoctm CMmana 921 
pa6oTaTb b pe>KMMe TSTD mjim b pe>KMMe 
He-TSTD cornacHO cumany canary TSTD ot 
KOHTporinepa. KorAa ycTpoMCTBO oueHKM 
moluhoctm curHana 921 paGoTaeT b pe>KMMe 
TSTD (cjDfiar = TSTD), nepeKnionaTenb 1014 
ycTaHOBfieH b BKJ1, HTo6bi coeflUHMTbCfi c 
M3MepMTerieM moluhoctm 1012. CyMMaTOp 1018 
3aTeM cyMMMpyeT BbixoAHOM cm man Gycpepa 
1016, KOTOpbIM xpaHMT 3HaneHMe OI4eHKM 
npMHMMaeMOM moluhoctm aj~i* npeAbiflymero 
GnoKa AaHHbix, co 3HaneHMeM oueHKM 
npMHMMaeMOM moluhoctm Ana HacToamero 
GnoKa A^HHbix, BbiAaBaeMbiM M3 M3MepMTerifl 
moluhoctm 1012. 3Aecb buxoahom CMn-ian 
cyMMaTopa 1018 ecTb BeriMHMHa, nonyneHHafl 
nyieM cyMMMpoBaHMP MoiAHOCTeM npMeMa, 
oi^eHeHHbix pa3AeribHO Ana AByx GnoKOB 
AaHHbix. riosTOMy cyMMaTop 1018 cyMMMpyeT 

BeflMHMHy OL^eHKM npMHMMaeMOM moluhoctm Ana 
npeAbiAyLLiero npMHPToro GnoKa AaHHbix, 
BbiAaBaeMyio M3 6yc£epa 1016, c BeriMHMHOM 
oi^eHKM npMHMMaeMOM moluhoctm Ana 
HacToamero GnoKa AaHHbix, BbiAaBaeMOM M3 
M3MepMTerifl moluhoctm 1012, htoGn 
reHepMpoBaTb BeriMHMHy oueHKM moluhoctm An* 
CMTHana, nepeAaBaeMoro b pe>KMMe paGoTbi 
TSTD. 

OAHaKO, KorAa ycTpoMCTBO oueHKM 
moluhoctm CMmana 921 He pa6oTaeT b pe>KMMe 
TSTD (cjDJiar = NOTSTD), nepeKnionaTenb 1014 
MO>KeT 6biTb ycTaHOBJieH b BKJ1 mjim BblKJI. 
KorAa nepeKnionaTenb 1014 ycTaHOBfieH b 
BblKJI, M3MepMTerib moluhoctm 1012 
OTCoeflMHeH ot Gyqtiepa 1016. B stom cnynae Ha 
cyMMaTop 1018 He noAaeTca BenMHMHa oueHKM 
MOL14HOCTM Ana npeAbiAy^ero GnoKa, 
BbiAaBaeMaa M3 Gycjsepa 1016. B TaKOM cnynae 
cyMMaTop 1018 BbiAaeT 3HaneHMe oueHKM 
MOL14HOCTM Ana HacTOflLnero GnoKa AaHHbix, 
BbiAaBaeMoe M3 M3MepMTerifi moluhoctm 1012, 
KaK oho ecTb. AribTepHaTMBHO, KorAa 
nepeKnioMaTenb 1014 ycTaHOBfieH b BKJ1, 
ycTpoMCTBO oueHKM moluhoctm CMrHafia 921 
AeMCTByeT TaKMM we o6pa30M, KaK b pe>KMMe 
TSTD. 

CooTBeTCTBeHHO, b pe>KMMe paGoTbi 
He-TSTD, ecriM nepeKnionaTenb 1014 
ycTaHOBfieH b BKJ1, ycTpoMCTBO oueHKM 
moluhoctm CMmaria 921 oi^eHMBaeT MOLAHOCTb 
npMeMa, Mcnorib3yq MOLUHOCTb npMHMMaeMbix 
CMrHanoB Ana flByx GnoKOB flaHHbix, hto 

npMBOAMT K TOHHOM OL^eHKe MOLUHOCTM, HO 

Bbi3biBaeT 3aAep>KKy no BpeMeHM. B to we 
BpeMfl, ecriM nepeKfifOHaTerib 1014 ycTaHOBneH 
b BblKJI b pe>KMMe paGoTbi He-TSTD, 
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ycTpoMCTBO ou,eHKM moluhoctm CMmaria 921 

MMeeT HM3KyK0 TOHHOCTb Ol^eHKM MOLUHOCTM, HO 

MMeeT yMeHbLueHHyra 3aAep>KKy no BpeMeHM. 

<tmr.11 A m 1 1 B MfifiiocTpMpyioT ycTpoMCTBO 
oueHKM MOLU.HOCTM noMex 923 cornacHO 
nepBOMy m BTopoMy BonnomeHMFiM, 

COOTBeTCTBeHHO. Ha CjDMr.11 A yCTpOMCTBO 

oueHKM MOU4HOCTM noMex 923 onpaLUMBaeT 
cm man, BbiAaBaeMbiM M3 ASMOAynflTopa (He 
noKa3aH), m HenocpeACTBeHHO oi^eHMBaeT 
MOL^HOCTb noMex. Ha 4mr.11B ycTpoMCTBO 
oi^eHKM MOU4HOCTM noMex 923 onpaLUMBaeT 
cm man, BbiAaBaeMbiM M3 AeMOflyrmTopa, 
reHepMpyeT OTAeribHbiM CMrHan myMa, 
Mcnorib3yyi PN koa m koa YojiLua, a 3aTeM 
0LL.eHMBaeT MOLUHocTb noMex. 

CornacHO cjDMr. 11 A, M3MepMTerib moluhoctm 
1111 M3MepaeT MOLAHOCTb CMrHafia noMex Ana 
npMH^Toro CMTHana. Bjiok cyMMMpoBaHM^ m 
BbiAaHM 1113 cyMMMpyeT m BbiAaeT M3MepeHHoe 
3HaneHMe ppn moluhoctm noMex, BKiiLo^eHHbix b 
npMHfiTbiM CMmari, BbiAaBaeMoe M3 M3MepMTerifl 

MOLU.HOCTM 1111, B OAHOM GflOKe A^HHblX. BflOK 

B3^tma oGpaTHOM BefiMHMHbi 1115 GepeT 
o6paTHyio BeriMHMHy cyMMMpoBaHHOM m 
BbiAasaeMOM moluhoctm noMex. 

Tenepb GyAeT aslho onMcaHMe paGoTbi 
ycTpoMCTBa oi^eHKM moluhoctm noMex nepBoro 
BonroLueHMfi co ccbiriKOM Ha cjDnr.1 1 A. 

M3MepMTeJ1b MOLUHOCTM 1111 OLieHMBaeT 
MOLL^HOCTb npMHAToro CMTHafia. CMTHaflbl, 
BBOAMMbie B M3MepMTerib MOLUHOCTM 1111, 

BKfiKOHaKOT CMTHajibi Ana npeAHa3HaneHHoro 
norib30BaTena, CMmaribi Ana ApyrMX 
nonb30BaTeneM, noMexM ot ApyrMX cotob m 
AonoriHMTeribHbiM (aAAWTMBHbiM) GeribiM rayccoB 
LuyM (AWGN). 3Aecb, nocKoribKy curHanbi, 

BBOAMMbie B M3MepMTeflb MOLLL.HOCTM 1111, eLLje 

He GbiriM cwaTbi, Mcnorib3yfl PN koa m koa 
yoriLiia Ann npeAHa3HaneHHoro nonb30BaTenn, 
cyMMa MOLLL.HOCTeM noMex 3HaHMTenbHO 6onbiue, 
neM MomHOCTb CMTHana Ann npeAHa3HaMeHHoro 
nonb30BaTena. nosTOMy CMman Ana 
npeAHa3HaHeHHoro nonb30BaTenn 
He3HaHMTeneH, TaK hto oh MoweT 
paccMaTpMBaTbca KaK CMman noMex no 

OTHOLUeHMHD K CMTHany, KOTOpbIM OKMMaeTCfl, 

Mcnonb3y?i PN koa m koa YonLua. 

COOTBeTCTBeHHO, M3MepMTenb MOLUHOCTM 1111 

oi^eHMBaeT MomHOCTb CMTHana noMex. 

BnoK cyMMMpoBaHM^ m BbiAaHM 1113 3aTeM 
npMHMMaeT BbixoAHOM CMman M3MepMTena 

MOLUHOCTM 1111, HT06bl CyMMMpOBaTb M 

BbiAaBaTb 3HaneHMe oueHKM moluhoctm Ann 
npeflonpeAeneHHOM A-nnTenbHOCTM. BnoK B3^TMfl 
o6paTHoro 3HaHeHM?i 1115, npuHUMa^ BbixoAHOM 
CMman GnoKa cyMMMpoBaHMfl m BbiAaHM 1113, 
6epeT oGpaTHyio BenMHMHy moluhoctm noMex, 
oiieHMBaeMOM M3MepMTeneM moluhoctm 1111m 

OnOKOM CyMMMpOBaHMfl M BbiAaHM 1113. nyTeM 

yMHOweHMfl BbixoAHoro CMmana 6noKa B3flTMfl 
o6paTHoro 3HaneHM3 1 1 15 Ha buxoahom CMman 
ycTpoMCTBa oueHKM moluhoctm CMmana 921 

npMeMHMK MOWeT OLieHMTb SIR, TaK HTO 

bo3mo>kho ynpaBn^Tb MOLUHOCTbKO nepeAaHM 
nepeAaTHMKa APyroM CTopoHbi. 

KaK noKa3aHO Ha cjonr. 1 1 B, PN ycTpoMCTBO 
OKaTMfl 1151 yMHOwaeT npi/msiTbiM cuman Ha PN 
nocneAOBaTenbHOCTb, HToGbi PN cwaTb 
npMHsrrbiM CMman. OpToroHanbHoe ycTpoMCTBO 
cwaTMfl 1153 yMHOwaeT PN cwaTbiM CMman Ha 
opToroHanbHbiM koa. 3Aecb a^^ opToroHanbHoro 
KOAa Mcnonb3yeTca HeMcnonb3yeMbiM koa 
Yonuja Wm. nepBbiM 6noK cyMMMpoBaHMfl m 
BbiAaHM 1155 cyMMMpyeT m BbiAaeT CMman, 
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Bbi,qaBaeMbiM M3 opToroHaribHoro yorpoMCTBa 
OKaTMFi 1153 b onoKe cmmbojiob. H3MepnTenb 

MOLAHOCTM 1 1 57 B03BOflMT B KB3AP3T BblXOflHOM 

cMman 6noKa cyMMnpoBaHMfi m BbiflaMM 1155, 
HTo6bi M3MepnTb MOinHOCTb CMmana. Btopom 
6jiok cyMMnpoBaHMfi m BbiflaMM 1 158 cyMMnpyeT 
n BbiflaeT Asa v\nv\ oonee 3HaHeHMfl, 
BbiflaBaeMbie M3 M3MepMTena molahoctm 1157, 
HTo6bi BbNMcnuTb cpeAHee 3HaneHne 

MOLAHOCTM. BJ10K B3ETMA OOpaTHOM BenMHMHbl 

1159 oepeT oopaTHyio BennHMHy BbMncneHHOM 
molahoctm cumajia. 3flecb nyTeM 
ncnonb30BaHM^ BToporo onoKa cyMMMpoBaHM5i n 

BblflaHM 1158 B03MO>KHO BbNMCJIMTb TOMHyfO 

MOLUHOCTb npneivia cumana noMex. 

Tenepb GyfleT .qaHO onucaHne paooTbi 
ycTpoticTBa oi4eHKM molahoctm noiwex 923. Bee 
nojib30BaTern b oahom m tom we core 
Mcnonb3yK)T a^s cwaTMfl oflMH v\ tot we PN koa. 
OflHaKO, Mcnonb3yeTCfl koa YonLua Wm, 
KOTopbiM He Mcnonb3yeTCP 6onbwe HMKeiw b tom 
we coTe. nyTeM OKaTMfl npuH^Toro CMmana, 
Mcnonb3ya koa YonLua Wm ; bo3mo>kho y,qanMTb 
Bee CMmanbi AJ~ifl npeAHa3HaneHHoro 
norib30BaTerifi m flpyrux nonb30BaTeneM 
nocpeflCTBOM opToroHaribHOCTH KOfla yomua. To 
ecTb, nyTeM OKaTMfl CMmana atia 
npeAHa3HaneHHoro norib30BaTena, 
npeHeSperaeMoro Ha cjDnr. 1 1 A, Mcnonb3yE 
Hencnorib3yeMbiM koa YonLua Wm, bo3mo>kho 
yflannTb Bee CMmanbi AJ~ifl npeAHa3HaneHHoro 
nonb30BaTenfl, TaK >Ke, KaK n flpyrux 
nonb30BaTerieM, nocpeflCTBOM opToroHaribHOCTH 
KOfla YonLua. TaKMM o6pa30M, ycTpoMCTBO 
oueHKM molahoctm noMex 923 MoweT to^ho 
oi4eHHTb MOLUHOCTb noMex. 

0nr. 12 ecTb cxeMa, MnniocTpMpyKOLAafl 
TonbKO ycTpoMCTBO OL^eHKM molahoctm CMmana 
921, ycTpOMCTBO OLieHKH molahoctm noMex 923, 
o6"beflMHMTenb 922 m pewaioLAee ycTpowcTBO 

925, KOTOpbie B33MMHO CBfl3aHbl atis OAeHKM 

molahoctm npMeMa b npneMHMKe c cjDnr. 9. 
YcTpOMCTBO OL^eHKM molahoctm noMex 923 
MMeeT CTpyKTypy, noKa3aHHyio Ha cjDi/ir.11A v\nv\ 
1 1 B 3flecb npe/jnonaraeTCJi, hto ycTpoficTBO 
oueHKM molahoctm noMex 923 MMeeT CTpyKTypy, 
noKa3aHHyio Ha 4>nr.1 1A. flna yAoocTBa 
onMcaHMfl HOBbie ccbinoHHbie HOMepa 
ncnonb3yioTCfl A^m cooTBeTCTByioL^MX 
aneMeHTOB Ha cfcnr.12. 

YcTpoMCTBa oueHKM MOL14HOCTM curHana 1201 
- 120N b N naHermx npneMHMKa Ana noflBki>KHOM 
CT3HI4MH npuHMMaioT CMmanbi, nepeAaBaeMbie 
nepe3 N TpaKTOB. Cumanbi, BBOflMMbie b 
M3MepnTeriM molahoctm 1 21 1-1 21 N b 

COOTBeTCTByiOLMMX yCTpOMCTBaX OL4eHKM 

mol^hoctm cumaria 120-120N, ecTb 
cyMMnpoBaHHbie m BbiflaBaeMbie Berin^nHbi fln^ 
nMiioTHbix curHarioB, BbiflaBaeMbix M3 nurioTHoro 
cenapaTopa 914. CurHan, BBOflMMbiM b 
M3MepnTerib MOL14HOCTH 1251 b ycTpoMCTBe 
OL^eHKM moli^hoctm noMex 923, ecTb 
fleMOflynnpoBaHHbie CMmaribi, CMeLuaHHbie M3 
curHanoB ati^ npeflHa3HaMeHHoro 
norib30BaTejifl, CMrHanoB Anfl flpyrux 
norib30BaTerieM m cocTaBiiflfOLMMX noMex. 

YcTpoPicTBa oi^eHKM moluhoctm cumajia 
1201-120N ycTaHaBfiMBafOTcq b pe>KMM pa6oTbi 
TSTD Mfin pe>KMM paooTbi He-TSTD corriacHO 
c^rHany cjDfiara TSTD, BbiflaBaeMOMy M3 
KOHTporinepa. B pe>KMMe paGoTbi TSTD 
nepeKJiw^aTeriM 1 221-1 22N ycTaHOBiieHbi b 
BKJ1. B pe>KMMe paSoTbi TSTD nepeKJifOHaTeriM 
1221-122N MoryT 6biTb ycTaHOBiieHbi b BKJ1 mjim 
BblKJl. 3,qecb, ecnn nepeKfiJOHaTenn 1 221-1 22N 
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ycTaHOBneHbi b BKJl, Berii/iHi/iHa ou,eHKM 
MOU4HOCTM BbNncrifleTC5i c ncnorib30BaHneM 
flByx 6J10KOB flaHHbix. B pe>KMMe paSoTbi TSTD 
nepeflaTMMK nepeflaeT curHafibi nepe3 

MHO>KeCTBO aHTeHH. 

HanpuMep, npeflnonaraa, hto nepeflaTHWK 
nepeflaeT curHaribi nepe3 ABe aHTeHHbi, 
HeTHO-HyMepoBaHHbie rpynnbi flaHHbix v\ 
HeneTHO-HyMepoBaHHbie rpynnbi flaHHbix 
nepeflafOTCfi nepe3 pa3Hbie aHTeHHbi, 

COOTBeTCTBeHHO. llpMeMHMK, npMHUMaiOLi^MM 

cumajibi, nepeAaBaeMbie b pe>KMMe pa6oTbi 
TSTD, ynpaBn^eT MOLAHOCTbio nepeflann nyTeM 
oueHKM cpeAHew molahoctm b A^yx aHTeHHax. B 
3tom cnynae, nocKoiibKy npneMHMK Aon>KeH 
3HaTb OL^eHeHHbie moli^hocth npweMa KaK ad^ 
HeTHO-HyMepoBaHHOM rpynnbi flaHHbix, TaK n twn 
HeneTHO-HyMepoBaHHOM rpynnbi flaHHbix, 
nepeKJiioHaTerin 1221-122N ycTaHOBneHbi bo 
B KJ1 . Cy MMaTopbi 1 24 1 - 1 24N 3aTeM 
cyMMnpyioT 3HaneHM^ oi^eHKM moli^hoctm 
CMmana A^fl HacTOflinnx Gjiokob flaHHbix, 
BbiAaBaeMbix v\z cooTBeTCTByfOL^nx ycTpowcTB 
oi^eHKM MOL14HOCTM cumaria 1211 - 121 N co 
3HaneHMfiMW ou,eHKM molahoctm cumana Anfi 
npeAbiAymMX SnoKOB A^HHbix, BbiAaBaeMbiMM M3 
6"ycf)epaB 1231 123N, HToGbi reHepupoBaTb 
3HaHeHM?i oi^eHKM MOL14HOCTM cumana Ana 

COOTBeTCTByiOLUMX BblBOAOB. 06"beAMHMTenb 
1257 3aTeM o6"beAHHfieT 3HaneHMfl ou,eHKM 
moluhoctm curHana Ana N KaHanoB, 
BbiAaBaeMbie 1/13 cyMMaTopoB 1241 - 124N. 

KaK yKa3biBanocb Bbime, b cnynae, rAe 
nepeflaTHMK nepeAaeT cumanbi b pe>KMMe 
paooTbi He-TSTD, bo3mo>kho BbNi/icni/iTb 6onee 
tohho 3HaneHne ou,eHKH molahoctm nyTeM 
3aMbiKaHMfi (ycTaHOBKM b BKJl) BbiKnioHaTeneM 
1221 - 122N. OflHaKO, oueHKa molahoctm He 
MoweT 6biTb BbinonHeHa ao Tex nop, noKa He 
6yAyT nonyneHbi ABe rpynnbi A^HHbix, Bbi3biBaa 
3tmm 3aAep>KKy oi4eHKM molahoctm. B cnynae, 
rAe nepeAaTHMK nepeAaeT cwmanbi b pe>KMMe 
paooTbi He-TSTD, bo3mo>kho npeAOTBpaTMTb 
3aAep>KKy oi4eHKL>i molahoctm nyTeM pa3MbiKaHWfl 
(ycTaHOBKM b BblKJl) nepeicnio^aTeneM 1221 
-122N. B 3T0M cnynae, OAHaKO, TOHHOCTb 
oi^eHKM MOL14HOCTM CHi/iwaeTCfl. 

KpoMe Toro, M3MepMTenb molahoctm 1251, 
6noK cyMMnpoBaHM^ n BbiAann 1253 m 6noK 
B3flTMf1 06paTH0M BenMHMHbl 1255 B ycTpoMCTBe 
O ASH KM MOLAHOCTM nOMeX 923 AS^CTByfOT, HT06bl 

OLieHMTb MOLUHOCTb np^eMa curHana noMex. 
SneMeHTbi 1251, 1253 m 1255 WMefOT Te >Ke 
c)DyHKL4MM, KaK onucaHO co ccbinKOM Ha dp\^^.^^A. 

YMHO>KMTenb 1259 yMHO>KaeT BbixoAHOM 
cuman oo"-beAHHMTen?i 1257, KOTopbm 
o6"beAMHfleT BennnnHbi oi^eHKM molahoctm 
cumana Ana cooTBeTCTByfomux TpaKTOB, 
BbiAaBaeMbie M3 ycTpoPicTB oueHKM molahoctm 
cumana 1201-120N, Ha bnxoahom cuman 
ycTpoMCTBa OLieHKM molahoctm noMex 923. 
riosTOMy bnxoahom CMman yMHO>KMTena 1259 
ecTb SIR (oTHOLueHMe c^man-LuyM), KOTopoe 
noAaeTcq k pemaioLAeMy ycTpoMCTBy 1261. 
PeLuaioLAee ycTpowcTBO 1261 cpaBHMBaeT SIR, 
BbiAaBaeMoe M3 yMHOKMTena 1259, c noporoM, 
HTo6bi nepeAaTb KOMaHAy yBenMHeHna 
molahoctm k nepeAaTMMKy APyroM ctopohn, 
KorAa SIR HM>Ke, neM noporoBoe 3HaneHMe, m 
nepeAaTb KOMaHAy CHM>KeHMa molahoctm, KorAa 
SIR BbiLue noporoBoro 3HaMeHna. 

KaK MoweT GbiTb noHSTmo M3 
npeALuecTByioLAero onMcaHMa, b cny'-iae, KorAa 
6a30Baa CTaHAMfl MMeeT MHOKecTBO aHTeHH, 
nepeAaioLAMX A^HHbie, Mcnonb3ya c)3yHKL|Mio 
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TSTD Ha ocHOBaHUM pa3AeneHMa no BpeiweHu, 
noABM>KHafl CTaHi4M3 npuHMMaeT nepeflaBaeMbie 
AaHHbie nocneflOBaTeribHO mjim b 
npeAonpefleneHHOM waSnoHe, OKMiwaeT 
npuHATbie flaHHbie m BbiAenaeT AaHHbie v\ 
nwrioTHbie cwmanbi M3 OKaTbix AaHHbix. 
BbiflerieHHbie nunoTHbie CMmanbi 

HaKannnBafOTca b onoKe rpynnbi AaHHbix, HTo6bi 
oi4eHHTb KaHar n MOLUHOdb npweMa, v\ 3HaMeHne 
OLieHeHHoro KaHana yMHOwaeTca Ha CMman 

3aflep>KaHHblX flaHHblX, HTOO~bl KOMneHCMpOBaTb 

MCKajKeHMfl, BhcnioHeHHbie b npMHaTbie AaHHbie. 
CooTBeTCTBeHHO, npneMHUK n cnocoGbi Ana 
noABMWHOM CTaHUMM comacHO HacTOfnneiy/iy 

M306peTeHHHD M0I7T SCjDCjDeKTMBHO OL^eHMBaTb 

CMman TSTD m Mo^HOCTb npneiwa. Kpoivie Toro, 
npneMHUK MO>KeT npuHUMaTb CMmanbi, 
nepeAaBaeMbie KaK b pe>KMMe paooTbi TSTD, 
TaK n b pe>KMMe paooTbi He-TSTD, nyTeM 
M3MeHeHHfi 6ycf)epM3aLiMM npMHaTbix AaHHbix m 
nnnoTHbix cumanoB comacHO pewmviy pa6oTbi. 

XoTa 3to M3o6peTeHMe 6bmo noKa3aHO n 
onucaHO co ccbinKOM Ha ero onpeAejieHHbie 
npeAnoHTHTeribHbie BonnoLAeHMa, onbiTHbiM 
cneL^nariMCTaM aoji>kho 6biTb noHaTHO, hto b 
HeM MoryT 6biTb CAenaHbi pa3nMHHbie 

M3MeHeHHfl B CjDOpMe M ASTaJlflX 6e3 OTKnOHeHMa 
OT CyLUHOCTM n paMOK 3Toro H306peTeHL/m, KaK 

onpeAerieHO b npunaraeMbix nyHKTax cjoopMyribi 
n3o6peTeHM^. 

cpopwiyna H3o6peTem/i5i: 

1 . llpneMHOe yCTpOMCTBO ATI?! CMCTeMbl 
nOABM>KHOM CBa3M, COAep>KaL^ee yCTpOMCTBO 

Ana nceBAOLiiyMOBoro OKaTMa curHanoB KaHana, 
nepeAaHHbix b pe>KMMe KOMMyTupyeivioro no 
BpeivieHU pa3HeceHMa nepeAann (KBPI1) m 
OKaTMfl CMmanoB OKaTMa c opToroHanbHbiM 
koaom coot BeTCTBy hd me ro KaHana, nHflOTHblM 
cenapaTop Ana BbiAeneHMa nMnomoro CMmana 
M3 OKaTbix KaHar bHbix CMmanoB; ycTpoMCTBO 
oueHKH KaHana Ana reHepauMM cwmana oueHKM 
KaHana nyTeM Bbioopa nunoTHbix CMmanoB, 
nepeAaBaeMbix ot oahom h tom >Ke aHTeHHbi 
nepeAaTHMKa comacHO waonoHy KBPn 
nepeAaTHUKa, m KOMneHcaTop Ana yMHO>KeHMa 
CMmana OAeHeHHoro KaHana Ha OKaTbiM cuman 
KaHana Ana KOMneHcai^nn MCKa>KeHMM, 
BKnioHeHHbix b np^HaTbie AaHHbie. 

2. npneMHoe ycTpoMCTBO no n. 1 , b kotopom 
ycTpoMCTBO oueHKM KaHana coAep>KMT, no 
MeHbiiieM Mepe, A&a 6yc£epa Ana xpaHeHMa 
nunoTHbix cwmanoB, KOMMyTaTop Ana Bbioopa 
nunoTHbix cwmanoB, nepeAaBaeMbix ot oahom m 
tom we aHTeHHbi, KOTopaa nepeAaeT 
ynoMSHyTbiM nunoTHbiw cuman, nyTeM 
nepeKnioneHMa BbixoAOB GycjDepoB comacHO 
waonoHy KBPn, n onepai^MOHHoe ycTpowcTBO 
Ana o6pao"o™ nunoTHbix CMmanoB, 
nepeAaBaeMbix ot oahom m tom >Ke aHTeHHbi, 
HTo6bi reHepnpoBaTb cuman oi^eHKM KaHana. 

3. npneMHoe ycTpowcTBO no n. 2, b kotopom 
nunoTHbiM cenapaTop coAep>KMT KOMMyTaTop 
Ana BbiAeneHMfl nMnoTHoro cwrHana \a cumana 
AaHHbix M3 OKaToro cumana KaHana n cyMMaTop 
An« cyMMnpoBaHMfl m BbiAann BbiAeneHHoro 
nunoTHoro cumana. 

4. ripweMHoe ycTpowcTBO no n. 3, 
AononHMTenbHO coAepwaLAee aneMeHT 
3aAep>KKM Ana 3aAep>KKM BbiAeneHHoro cumana 
AaHHbix, hto6n noAaTb cuman a^hhux k 
KOMneHcaTopy b cnHxpoHM3aL|nn c curHanoM 
oi4eHKM KaHana. 

5. npneMHoe ycTpowcTBO no n. 4, b kotopom 
KOMneHcaTop coAep>KMT ycTpoMCTBO 
conpa>KeHMfl Ana conp^eHna cumana oi^eHKM 
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KaHana m yMHowwTenb Ana yMHOKeHMfl cumana 
AaHHbix Ha conpaweHHbiM cuman oi^eHKM 
KaHana. 

6. npneMHoe ycTpowcTBO ajiji cucTeMbi 
noABM>KHOM CB33M, coAepwa Lu.ee ycTpowcTBO 
Ana nceBAOLiiyMOBoro c>KaTM5i curHanoB KaHana, 
nepeAaHHbix b pe>KMMe KOMMyTupyeMoro no 
BpeMeHM pa3HeceHM?i nepeAann (KBPn) \a 
OKaTMFi cumanoB c>KaTMn c opToroHanbHbiM 
koaom cooTBeTCTByioLAero KaHana, nunoTHbiM 
cenapaTop A^fl BbiAeneHMfl nunoTHoro CMmana 
M3 OKaTbix KaHanbHbix cumanoB, ycTpowcTBO 
OL^eHKH mqluhocth cumajia Ana reHepaL^nn 
cumana oueHKM molahoctm curHana nyTeM 
Bbi6opa nunoTHbix curHanoB, nepeAaBaeMbix ot, 
no MeHbiueM Mepe, AByx aHTeHH nepeAaT^MKa 
comacHO Lua6noHy KBPn nepeAaTHUKa, 
ycTpowcTBO oi^eHKM MOLU.HOCTH noMex Ana 
reHepai^MM cumana oi^eHKM molahoctm noMex M3 
KaHanbHbix cumarioB, nepeAaBaeMbix b pe>KMMe 
pa6oTbi KBPn, m pemaiOLAee - ycTpowcTBO Ana 
onpeAeneHMfl moli^hocth npuHMMaeMoro 
cumana nyTeM o6pa6oTKM cumana oi^eHKM 
molahoctm curHana m CMmana oi^eHKM molahoctm 
noMex. 

7. npneMHoe ycTpoMCTBO no n. 6, b kotopom 
yCTpOMCTBO OLieHKM moiahocti/i CMTHana 
coAep>KMT M3MepnTenb molahoctm Ana 
M3MepeHna molahoctm nunoTHoro cumana 
nyTeM o6pa6oTKM BbiAeneHHoro nunoTHoro 
cumana, ceneKTop Ana BbiGopa 3HaneHMa 
MOL14HOCTM nepBoro nunoTHoro curHana v\ 
3HaneHMa molahoctm BToporo nunoTHoro 
cumana, M3MepeHHbix comacHO uja6noHy 
KBPn, npuneM btopom n^noTHbiM curHan 
nepeAaeTca ot Apyrow aHTeHHbi, neM aHTeHHa, 
KOTopaa nepeAaeT nepBbiM n^noTHbiM cuman, m 
onepai4HOHHoe ycTpowcTBO Ana o6pa6oTKM 
3HaneHMM molahoctm Bbi^paHHbix nunoTHbix 
cumanoB, nepeAaHHbix ot oahom m tom >Ke 

aHTeHHbi, HT06bl OL^eHMTb MOLAHOCTb CMTHana. 

8. npneMHoe ycTpoMCTBO no n. 7, b kotopom 

yCTpOMCTBO OL^eHKM MOLU.HOCTM nOMeX COAep>KMT 

M3MepMTenb molahocti/i Ana M3MepeHna 
moll^hocth cumana, nepeAaBaeMoro b pe>KMMe 
paGoTbi KBPn, cyMMaTop Ana cyMMnpoBaHna n 

BblAaHM BbNMCneHHOM MOLflHOCTM cuTHana B 

6noKe rpynnbi AaHHbix m sneMeHT B3aTna 
o6paTHOM BennHUHbi Ana reHepai^nn curHana 
OAeHKM MOL14HOCTM noMex nyTeM B3aTna 

06paTH0M BenMHMHbl CyMMMpOBaHHOM M 

BbiflaBaeMOM molahoctm curHana. 

9. npneMHoe ycTpowcTBO no n. 7, b kotopom 
ycTpowcTBO oi^eHKM MOL14HOCTH noMex COAep>KMT 
ycTpowcTBO Ana nceBAOinyMOBoro OKaTna 
cumanoB KaHana, nepeAaHHbix b pe>KMMe 
KOMMyTupyeMoro no BpeMeHM pa3HeceHna 
nepeAa'-in (KBPn) n OKaTna curHanoB OKaTna c 
opToroHanbHbiM koaom cooTBeTCTByfomero 
KaHana, M3MepMTenb molahocti/i Ana M3MepeHna 
MOU4HOCTI/1 OKaToro cumana, cyMMaTop Ana 
cyMMwpoBaHMa \a BbiAann M3MepeHHOM 
MOL14HOCTM CMmana b onoKe rpynnbi AaHHbix, m 
aneMeHT B3aTMa o6paTHOM BenMHMHbl Ana 
reHepaL4MM CMmana oi4eHKM molahoctm noMex 
nyTeM B3aTMa o6paTHOM BenMHMHbl 

CyMMMpOBaHHOM M BblAaBaeMOM molahoctm 

CMmana. 

10. npMeMHoe ycTpoMCTBO no n. 7, b 
kotopom nMnoTHbiM cenapaTop coAepxMT 
nepeKnionaTenb Ana BbiAeneHMa nMnoTHoro 
CMmana m CMmana AaHHbix M3 OKaTbix CMrHanoB 
KaHana m cyMMaTop Ana cyMMMpoBaHMa 
BbifleneHHoro nnnoTHoro cumana. 

11. flpMeMHoe ycTpoMCTBO Ana CMCTeMbl 
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nOABMWHOM CBA3I/1, COflep>KaLi^ee yCTpOMCTBO 

Ana nceBfloujyMOBoro cwaTMa CMmanoB KaHana, 
nepeAaHHbix b pewMMe KOMMyTupyeivioro no 
BpeMeHM pa3HeceHMa nepeAaHM (KBPI1) v\ 
OKaTMfl curHanoB cwaTMa c opToroHanbHbiM 
KOflo m coot BeTCTBy fo u\e ro KaHana, n mji ot h bi v\ 
cenapaTop Ana BbiAeneHMa nMnoTHoro CMmana 
M3 cwaTbix KaHaribHbix CMmanoB, yorpoMCTBO 
OL^eHKH KaHana Ana reHepaL^nn CMmana oi^eHKM 
KaHana nyTeM Bbi6opa nunoTHbix CMmanoB, 
nepeAaBaeMbix ot oahom m tom >Ke aHTeHHbi 
nepeAaTHMKa cornacHO waonoHy KBPn 
nepeAaTHMKa, KOMneHcaTop Ana yMHOweHMa 
CMmana oueHeHHoro KaHana Ha cwaTbiM cuman 
KaHana Ana KOMnoHcai^nn MCKaweHMM, 
BKnioHeHHbix b npuHATbie AaHHbie, ycTpoMCTBO 
OL^eHKH MOL14HOCTH cumana Ana reHepaijMM 
curHana oi^eHKM molahoctm CMmana nyTeM 
BbiGopa nunoTHbix cumanoB, nepeAaBaeMbix ot, 
no MeHbwefi Mepe, AByx aHTeHH nepeAaTHMKa 
cornacHO waonoHy KBPn nepeAaTHMKa, 
ydpoMCTBO OL^eHKM molahoctm noiviex Ana 
reHepaunn cumana OLjeHKM molahoctm noiwex M3 
KaHanbHbix CMmanoB, nepeAaBaeMbix b pewMMe 
pa6oTbi KBPn, m pewaiOLAee ycTpoMCTBO Ana 
onpeAeneHna molahoctm npuHUMaeMoro 
CMmana nyTeM o6pa6oTKM CMmana oi^eHKM 
molahoctm cumana v\ cumana ol^hkm molahoctm 
noMex. 

12. npneMHoe ycTpoMCTBO no n. 11, b 
kotopom ycTpoMCTBO oi^eHKM KaHana COAep>KMT 
no MeHbLuefi Mepe, Asa 6yc{)epa Ana xpaHeHMa 
nunoTHbix curHanoB, KOMMyTaTop Ana Bbio"opa 
nunoTHbix curHanoB, nepeAaBaeMbix ot oahom m 
tom >Ke aHTeHHbi, KOTopaa nepeAaeT HacToaLAMM 
nunoTHbiM ci/iman, nyTeM nepeKmoneHna 
BbixoAOB bycjDepoB cornacHO waonoHy KBPn, m 
onepaunoHHoe yorpoMCTBO Ana o6pa6oTKM 
nunoTHbix curHanoB, nepeAaBaeMbix ot oahom m 
tom >Ke aHTeHHbi, HTo6bi reHepupoBaTb CMman 
ol^hkm KaHana. 

13. npneMHoe ycTpoMCTBO no n. 11, b 
kotopom nunoTHbiM cenapaTop coAepwMT 
nepeKnionaTenb Ana BbiAeneHMa nunoTHoro 
curHana m ci/imana AaHHbix M3 OKaTbix CMmanoB 
KaHana v\ cyMMaTop Ana cyMMMpoBaHMa 
BbiAeneHHoro nunoTHoro cumana. 

14. npneMHoe yorpoMCTBO no n. 13, 
AononHMTenbHO coAepwaLAee aneMeHT 
3aAep>KKM Ana 3aAepwKM BbiAeneHHoro cumana 
AaHHbix, HTo6bi noAaTb cuman AaHHbix k 
KOMneHcaTopy b cmhxpohm33amm c cumanoM 
oi4eHKM KaHana. 

15. npneMHoe ycTpoMCTBO no n. 14, b 
kotopom KOMneHcaTop COAep>KMT yCTpOMCTBO 
conpaweHMa Ana conpaweHMa cumana QLjeHKM 
KaHana m yMHOWMTenb Ana yMHOweHMa cumana 
AaHHbix Ha conpaweHHbiM cuman oi^eHKM 
KaHana. 

16. npneMHoe ycTpoMCTBO no n. 11, b 
kotopom ycTpoMCTBO OL^eHKM molahoctm CMmana 
coAep>KHT M3MepnTenb molahoctm Ana 
M3MepeHna molahoctm nMnoTHoro CMmana 
nyTeM o6pa6oTKM BbiAeneHHoro nMnoTHoro 
CMmana, ceneKTop Ana Bbioopa 3HaneHMa 
molahoctm nepBoro nMnoTHoro CMmana m 
3HaneHMa molahoctm BToporo nMnoTHoro 
CMmana, M3MepeHHbix cornacHO waonoHy 
KBPn, npMHeM BTopoM nMnoTHbiM CMman 
nepeAaeTca ot ApyroM aHTeHHbi, HeM aHTeHHa, 
KOTopaa nepeAaeT nepBbiM nMnoTHbiM CMrHan, m 
onepaAMOHHoe ycTpoMCTBO Ana o6pa6oTKM 
3Ha"-ieHMM MOLAHOCTM BblSpaHHblX nMnoTHbix 
CMTHanoB, nepeAaHHbix ot oahom m tom we 
aHTeHHbi, HTo6bi oi^eHMTb MOLAHOCTb cumana. 
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17. npMeMHoe ycTpoMCTBO no n. 16, b 

KOTOPOM yCTpOMCTBO 0L4eHKM MOLAHOCTM nOMeX 

coAep>KMT M3MepMTenb molahoctm Ana 
M3MepeHMa molahoctm CMmana, nepeAaBaeMoro 
b pe>KMMe pa6oTbi KBPI1, cyMMaTop Ana 

CyMMMpOBaHMa M BblAaHM M3MepeHHOM 

molahoctm CMmana b onoKe rpynnbi AaHHbix m 
sneMeHT B3aTMa oSpaTHOM BenMHMHbi Ana 
reHepaL^MM cumana oi^eHKM molahoctm noMex 
nyTeM B3aTMa o6paTHOM BenMHMHbi 

CyMMMpOBaHHOM M BblAaBaeMOM molahoctm 

CMmana. 

18. npMeMHoe ycTpoMCTBO no n. 16, b 

KOTOPOM yCTpOMCTBO OI4eHKM MOLAHOCTM nOMeX 

coAep>KMT ycTpoMCTBO Ana nceBAomyMOBoro 
cwaTMa CMmanoB KaHana, nepeAaHHbix b 
pe>KMMe KOMMyTMpyeMoro no BpeMeHM 
pa3HeceHMa nepeAaHM (KBPI1) m cwaTMa 
CMmanoB cwaTMa c opToroHanbHbiM koaom 
coot BeTCTBy fo LAero KaHana, M3MepMTenb 
molahoctm Ana M3MepeHMa molahoctm OKaToro 
CMmana, cyMMaTop Ana cyMMMpoBaHMa m 
BbiAaHM M3MepeHHOM molahoctm CMmana B 
onoKe rpynnbi AaHHbix m oneMeHT B3aTMa 
o6paTHOM BenMHMHbi Ana reHepaAMM CMmana 
OAeHKM molahoctm noMex nyTeM B3aTMa 

06paTH0M BenMHMHbi CyMMMpOBaHHOM M 

BblAaBaeMOM molahoctm cumana. 

19. npMeMHoe ycTpoMCTBO no n. 16, b 
kotopom nMnoTHbiM cenapaTop coAep>KMT 
nepeKnionaTenb Ana BbiAeneHMa nMnoTHoro 
CMmana m CMmana AaHHbix M3 OKaTbix CMmanoB 
KaHana m cyMMaTop Ana cyMMMpoBaHMa 
BbiAeneHHoro nunoTHoro cumana. 

20. Cnocoo" npMeMa Ana CMCTeMbi 
noABM>KHOM CBa3M, coAep>KaiAMM LuarM, Ha 
KOTopbix ocyLAecTBnaioT noeBAOiuyMOBoe 
cxaTMe CMmanoB KaHana, b pe>KMMe nepeAaHM 
KBPn m OKaTMe CMmanoB cwaTMa c 
opToroHanbHbiM koaom cooTBeTCTByioLAero 
KaHana, BbiAenaioT nMnoTHbiM CMman M3 OKaTbix 
CMmanoB KaHana, reHepMpyioT CMman OAeHKM 
KaHana nyTeM Bbicopa nMnoTHbix CMmanoB, 
nepeAaBaeMbix ot oahom m tom we aHTeHHbi 
nepeAaTHMKa cornacHO Lua6noHy KBPn 
nepeAaTHMKa, m Mcnonb3yioT KOMneHcaTop Ana 
yMHOweHMa CMmana OAeHeHHoro KaHana Ha 
cwaTbiM CMman KaHana Ana KOMneHcaAMM 

MCKa>KeHMM, BKTIKDHeHHblX B npuH^Tbie flaHHbie. 

21. Cnocoo" npMeMa no n. 20, b kotopom mar 
reHepai^MM CMTHana OAeHKM KaHana coAepwMT 
LuarM, Ha KOTopbix 3aAep>KM BaioT nMnoTHbie 
CMmanbi, Bbi6MpaioT nMnoTHbie CMTHanbi, 
nepeAaBaeMbie ot oahom m tom we aHTeHHbi, 
KOTopaa nepeAaBana ynoMaHyTbiM nMnoTHbiM 
CMman nyTeM nepeKnioneHMa BbixoAOB GyQtepoB 
cornacHO LuaGnoHy KBPn, m oGpaGaTbiBaioT 
nMnoTHbie CMmanbi, nepeAaHHbie ot oahom m 
tom we aHTeHHbi, HTo6bi reHepMpoBaTb CMman 
OAeHKM KaHana. 

22. Cnoco6 npMeMa no n. 21 , b kotopom mar 
BbiAeneHMa nMnoTHoro CMmana coAepwMT LuarM, 
Ha KOTopbix BbiAenaioT nMnoTHbiM CMrHan m 
CMman AaHHbix M3 cwaTbix CMmanoB KaHana, m 
cyMMMpyioT m BbiAaioT BbiAeneHHbiM nMnoTHbiM 
CMman. 

23. CnocoG npMeMa no n. 22, 
AononHMTenbHO coAepwaiAMM mar 3aAepwKM 
BbiAeneHHoro CMmana AaHHbix, htoGh 
CMHxpoHM3MpoBaTb CMman AaHHbix c CMmanoM 
OAeHKM KaHana. 

24. Cnoco6 npMeMa no n. 23, b kotopom mar 
KOMneHcaAMM coAepwMT LuarM, Ha KOTopbix 
o6ecneHMBaioT conpaweHMe CMmana OAeHKM 
KaHana, m yMHOweHMe CMmana AaHHbix Ha 
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conpa>KeHHbiM cm man OLjeHKM KaHana. 

25. Cnocoo" npneiwa atij^ CMCTeMbi 

nOABH>KHOCl CBA3M, COp,&p)Kdi[l\\A\/\ WarM, Ha 

KOTopbix ocymecTarmioT nceBAomyMOBoe 
oxaTue CMmanoB KaHana b pe>KMMe nepeAaHM 

KB n P M OK3T n e CM TH an OB OKaT n 3 c 
OpTOrOHailbHblM KOflOM COOTBeTCTByKDLi^erO 

KaHana, Bbiflen^fOT nunoTHbiM cuman H3 OKaTbix 
curHanoB KaHana, reHepupyroT cuman ol^hkm 
moluhoctm nyTeiw Bbioopa nunoTHbix cumanoB, 
nepeAaBaeMbix ot, no MeHbweM Mepe, flByx 
aHTeHH nepeflaTHMKa cornacHO waonoHy KBPn 
nepeAaTHMKa, reHepupyioT cuman oi^eHKH 
moluhoctm noiwex M3 curHanoB KaHana, 
nepeAaHHbix b pe>KHMe paooTbi KBPn, n 
onpeAenaioT MomHOCTb npuH^Toro curHana 
nyTeM o6pa6o™ cumana ol^hkh moluhoctm 
CMmana m cumana ol^hkh moluhoctm noiviex. 

26. Cnocoo" npMeMa no n. 25 ; b kotopom mar 
oueHKH moluhoctm cumana coAep>KMT warn, Ha 

KOTOpblX M3MepPK)T MOW,HOCTb nunOTHOrO 

CMrHana nyTeiw o6paooTKM BbiAeneHHoro 
nunoTHoro cumana, BbioMpaioT BennnnHy 
molllhoctm nepBoro nunoTHoro cumana n 
BennHMHy moluhoctm BToporo nunoTHoro 
CMmana, M3MepeHHbix cornacHO waonoHy 
KBPn, npuneM BTopofi nunoTHbiM cuman 
nepeAaH ot ApyroM aHTeHHbi, neM aHTeHHa, 
KOTopafi nepeAaBana nepBbiM" nunoTHbiM cuman, 
n o6"pa6"aTbiBaioT BenMHMHbl moluhoctm 
BbiGpaHHbix nunoTHbix CMmanoB, nepeAaHHbix 

OT OAHOM M TOM >Ke aHT6HHbl, HTOObl OL^HMTb 

MOLUHOCTb cumana. 

27. Cnocoo" npMeMa no n. 26 ; b kotopom war 
oueHKH moluhoctm noMex coAep>KMT warn, Ha 

KOTOpblX M3MepPLOT MOLUHOCTb CMTHana, 

nepeAaHHoro b pe>KMMe paooTbi KBPn, 

CyMMMpyiOT M BblAaHDT Ol^eHeHHyiO MOLUHOCTb 

curHana b oahom rpynne AaHHbix m reHepMpyioT 
curHan OL^eHKM moluhoctm noMex nyTeM B3flTMa 

06paTH0M BenMHMHbl CyMMMpOBaHHOM M 

BbiflaBaeMOM moluhoctm cumana. 

28. CnocoG npMeMa no n. 26, b kotopom mar 
oueHKM moluhoctm noMex coAep>KMT warn, Ha 
KOTopbix ocymecTBnfiioT nceBAOiuyMOBoe 
c>KaTMe cm man ob KaHana b pe>KMMe nepeAaHM 
KB P n m c>KaT n e cm man ob c>KaT m r c 
opToroHanbHbiM koaom cooTBeTCTByioLLiero 
KaHana, M3MepaioT Mou^HOCTb OKaToro CMmana, 

CyMMMpyKOT M BblAafOT M3MepeHHyK0 MOLUHOCTb 

CMTHana b oahom rpynne AaHHbix m reHepMpyioT 
CMTHan OL^eHKM moluhoctm noMex nyTeM b3atm?i 

06paTH0M BenMHMHbl CyMMMpOBaHHOM M 

BbiflaBaeMOM moluhoctm cumana. 

29. Cnocoo" npMeMa no n. 26, b kotopom war 
BbiAeneHMfl nMnoTHoro CMrHana coAep>KMT warn, 
Ha KOTopbix BbiAen^ioT nMnoTHbiM CMman m 
CMrHan flaHHbix M3 OKaTbix CMrHanoB KaHana, m 
cyMMMpyioT m BbiAaioT BbiAeneHHbiM nMnoTHbiM 
CMman. 

30. Cnocoo" npMeMa An* CMCTeMbi 
noABM>KHOM cb?i3m, coAepwamMM warM, Ha 
KOTopbix ocyLi^ecTBnflioT nceBAomyMOBoe 
c>KaTMe CMrHan ob KaHana b pe>KMMe nepeAaHM 
KBPn m OKaTMe CMmanoB OKaTMS c 
opToroHanbHbiM koaom cooTBeTCTByiomero 
KaHana, BbLqenflioT nMnoTHbiM cm man M3 OKaTbix 
CMrHanoB KaHana, reHepMpyioT CMrHan oueHKM 
KaHana nyTeM Bbioopa nMnoTHbix CMmanoB, 
nepeAaBaeMbix ot oahom m tom >Ke aHTeHHbi 
nepeAaTHMKa, cornacHO wa6noHy KBPn 
nepeAaTHMKa, Mcnonb3yioT KOMneHcaTop Ana 
yMHO>KeHMJi CMrHana oi^eHeHHoro KaHana Ha 
OKaTbiM CMman KaHana atia KOMneHcaLiMM 
MCKa>KeHMM, BKnioMeHHbix b npMHJiTbie AaHHbie, 
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reHepMpyioT CMman ou^hkm molahoctm nyTeM 
Bbioopa nMnoTHbix CMrHanoB, nepeAaBaeMbix ot, 
no MeHbweM Mepe, AByx aHTeHH nepeAaTHMKa 
cornacHO wa6noHy KBPn nepeAaTHMKa, 
reHepMpyioT CMman ou,eHKM moluhoctm noMex M3 
CMmanoB KaHana, nepeAaHHbix b pe>KMMe 
paooTbi KBPn, m onpeAenaioT MOLUHOCTb 
npMHJiToro CMmana nyTeM o6pa6oTKM CMmana 
oi^eHKM moluhoctm CMmana m CMmana ol^hkm 
moluhoctm noMex. 

31. Cnocoo" npMeMa no n. 30, b kotopom war 
reHepaL^MM CMrHana ol^hkm KaHana coAepxMT 
warM, Ha KOTopbix 3aAep>KM BaiOT nMnoTHbie 
CMmanbi, BbioMpaioT nMnoTHbie CMmanbi, 
nepeflaBaeMbie ot tom we aHTeHHbi, KOTOpa* 
nepeAaBana HacToainMM nMnoTHbiM CMman, 
nyTeM nepeKmoneHMa BbixoAOB SyqoepoB 
cornacHO wa^noHy KBPn m oGpaSaTbiBaioT 
nMnoTHbie CMmanbi, nepeAaHHbie ot oahom m 
tom we aHTeHHbi, HTOObi reHepMpoBaTb CMman 
oueHKM KaHana. 

32. CnocoS npMeMa no n. 31 , b kotopom war 
BbiAeneHM^ nMnoTHoro CMmana coAep>KMT warM, 
Ha KOTopbix BbwenflioT nMnoTHbiM CMrHan m 
CMman AaHHbix M3 OKaTbix CMmanoB KaHana, m 
cyMMMpyioT m BbiAaioT BbiAeneHHbiM nMnoTHbiM 
CMman. 

33. CnocoG npMeMa no n. 32, 
AononHMTenbHO coAepwaiAMM war 3aAep>KKM 
BbiAeneHHoro CMmana AaHHbix, htoSu 
CMHxpoHM3MpoBaTb CMman AaHHbix c CMmanoM 
oi^eHKM KaHana. 

34. CnocoS npMeMa no n. 33, b kotopom war 
KOMneHcai^MM coAep>KMT warM, Ha KOTopbix 
o^ecneHMBaioT conpaweHMe CMmana oi4eHKM 
KaHana, m yMHO>KeHMe CMmana AaHHbix Ha 
conpa>KeHHbM CMman oi^eHKM KaHana. 

35. CnocoS npMeMa no n. 30, b kotopom war 
oi^eHKM MOL14HOCTM CMrHana coAep>KMT warM, Ha 

KOTOpblX M3Mep^K)T MOLUHOCTb nMnOTHOrO 

CMmana nyTeM oGpaoo™ BbiAeneHHoro 
nMnoTHoro CMmana, Bbi^MpaioT BenMHMHy 
moluhoctm nepBoro nMnoTHoro CMrHana m 
BenMHMHy molahoctm BToporo nMnoTHoro 
CMmana, M3MepeHHbix cornacHO waonoHy 
KBPn, npMHeM btopom nMnoTHbiM CMman 
nepeAaH ot ApyroM aHTeHHbi, neM aHTeHHa, 
KOTopaa nepeAaBana nepBbiM nMnoTHbiM CMman, 
m o6pa6aTbiBaioT BenMHMHy moluhoctm 
BbiSpaHHbix nMnoTHbix CMrHanoB, nepeAaHHbix 

OT OAHOM M TOM >Ke aHTeHHbi, HT06bl OL^eHMTb 

MOLUHOCTb cumana. 

36. Cnoco6 npMeMa no n. 35, b kotopom war 
OLieHKM moluhoctm noMex coAep>KMT warM, Ha 
KOTopbix M3MepyiioT MOLUHOCTb CMmana, 
nepeAaHHoro b pe>KMMe paooTbi KBPn, 
cyMMMpyioT m BbiAenaioT oi^eHeHHyio MOLUHOCTb 
CMmana b oahom rpynne AaHHbix m reHepMpyioT 
CMman oi^eHKM molahoctm noMex nyTeM b3atma 

06paTH0M BenMHMHbl CyMMMpOBaHHOM M 

BbiAaBaeMOM moluhoctm CMrHana. 

37. Cnoco6 npMeMa no n. 35, b kotopom war 
OLieHKM MOL14HOCTM noMex coAep>KMT warM, Ha 
KOTopbix ocyw,ecTBn^ioT nceBAOwyMOBoe 
OKaTMe CMrHanoB KaHana b pe>KMMe nepeAaHM 
KBPn m OKaTMe CMmanoB OKaTMe c 
opToroHanbHbiM koaom cooTBeTCTByfow,ero 
KaHana, M3MepqioT MomHOCTb OKaToro CMmana, 

CyMMMpyHDT M BblAaiOT M3MepeHHyiO MOLUHOCTb 

CMmana b oahom rpynne AaHHbix m reHepMpyioT 
CMman OLieHKM molahoctm noMex nyTeM b3^tma 

OOpaTHOM BenMHMHbl CyMMMpOBaHHOM M 

BbiAaBaeMOM moluhoctm curHana. 

38. Cnoco6 npMeMa no n. 35, b kotopom war 
BbiAeneHMfl nMnoTHoro CMmana coAep>KMT warM, 
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DEVICE AND METHOD FOR A MOBILE STATION FOR RECEIVING 
SIGNALS TRANSMITTED FROM A BASE STATION 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates generally to mobile communication systems, 
and in particular, to a device and method for a mobile station for receiving signals 
transmitted from a base station having a transmission diversity function. 

10 2. Description of the Related Art 

In a typical mobile communication system, a base station and a mobile 
station each have one antenna to exchange data with each other. In such a design 
configuration, when a transmission channel fades, as when an obstacle, such as a 
building, is between the mobile station and the base station, the communication 

15 quality deteriorates. To counteract this from occurring, a diversity technique is 
generally used. The diversity technique improves the performance of the mobile 
communication system. 

To transmit signals from a mobile station to a base station via a reverse link, 
a receiver diversity technique can be used in which multiple receiving antennas are 

2 0 installed at the base station. In addition, for transmitting signals from the base 
station to the mobile station via a forward link, it is possible to use a transmission 
diversity technique for transmitting the signals via multiple transmission antennas 
installed at the base station. Where the base station has a transmission diversity 
function, the mobile station can use only one antenna for diversity effect. 

2 5 In practice, however, it is difficult to install multiple receiving antennas in 

the small mobile station to configure the mobile station to optimally perform using 
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the receiver diversity technique during forward link communications. Even though 
receiving antennas can be installed in the mobile station, the small size of the 
mobile station limits the distance between the receiving antennas, and thereby, 
reducing a diversity gain. In addition, when multiple antennas are installed in the 
5 mobile station, it is necessary to provide separate schemes for receiving forward 
link signals and transmitting reverse link signals via the corresponding antennas, 
causing an increase in size and cost of the mobile station. For these reasons, the 
mobile communication system generally uses transmission diversity techniques 
rather than the receiver diversity techniques. 

10 SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a receiving 
device and method for a mobile station for receiving signals transmitted from a base 
station having a time-switched transmission diversity (TSTD) function. 

It is another object of the present invention to provide a receiving device and 
1 5 method for a mobile station for receiving signals transmitted from a base station via 
multiple transmission antennas by using a single receiving antenna. 

It is further another object of the present invention to provide a device and 
method for a mobile station for receiving a TSTD signal and a non-TSTD signal 
transmitted from a base station and estimating channel conditions for the respective 
2 0 paths according to operation modes. 

It is still another object of the present invention to provide a device and 
method for a mobile station for estimating a receiving power of signals transmitted 
from a base station having a TSTD function. 
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It is still further another object of the present invention to provide a device 
and method for a mobile station for estimating a receiving power of a TSTD signal 
and a non-TSTD signal transmitted from a base station having a TSTD function. 

These and other objects are realized by the present invention where a device 
5 and methods are provided for a mobile station for receiving and processing data 
transmitted in a time-switched transmission diversity (TSTD) function from a base 
station. 

In accordance with one aspect of the present invention, a receiving device for 
a mobile communication system includes a despreader for despreading channel 

10 signals which have been transmitted in a time-switched transmission diversity 
(TSTD) mode of operation; a pilot separator for separating a pilot signal from the 
despread channel signals; a channel estimator for generating a channel estimation 
signal by selecting pilot signals transmitted from a same antenna of a transmitter 
according to a TSTD pattern of the transmitter; and a compensator for compensating 

15 the channel signals with the channel estimation signal 

In accordance with another aspect of the present invention, a receiving 
device for a mobile communication system includes a despreader for despreading 
channel signals which have been transmitted in a TSTD mode of operation; a pilot 
separator for separation a pilot signal from the despread channel signals; a signal 
2 o power estimator for generating a signal power estimation signal by selecting pilot 
signals transmitted from a same antenna of a transmitter according to a TSTD 
pattern of the transmitter; an interference power estimator for generating an 
interference power estimation signal from the channel signals transmitted in the 
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TSTD mode of operation; and a decider for deciding power of a received signal by 
operating the signal power estimation signal and the interference power estimation 
signal. 

RRTEF DESCRIPTION OF THE DRAWINGS 

5 FIGS. 1A through 1C are diagrams illustrating various formats of data 

transmitted from a base station; 

FIG. 2 is a diagram illustrating structure of a data group transmitted from a 

base station; 

FI G . 3 is a diagram illustrating a receiver for a mobile station which receives 
l o data transmitted from a base station according to a first embodiment of the present 
invention; 

FIGS. 4A through 4G are diagrams illustrating formats of data occurring at 
respective elements of the receiver of FIG. 3; 

FIG. 5 is a diagram illustrating a pilot separator of FIG. 3; 
15 FIG. 6 is a diagram illustrating a delay of FIG. 3; 

FIG. 7 is a diagram illustrating a channel estimator of FIG. 3 according to 

a first embodiment; 

FIG. 8 is a diagram illustrating a channel estimator of FIG. 3 according to 

a second embodiment; 
2 0 FIG. 9 is a diagram illustrating a receiver for a mobile station for receiving 

data transmitted from a base station according to a second embodiment of the 
present invention; 

FIG. 10 is a diagram illustrating a signal power estimator of FIG. 9; 
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FIG. 1 1 A is a diagram illustrating an interference power estimator of FIG. 
9 according to a first embodiment; 

FIG. 1 IB is a diagram illustrating an interference power estimator of FIG. 
9 according to a second embodiment; and 
5 FIG. 12 is a diagram illustrating a device for estimating a receiving power 

of a received TSTD signal of the receiver of FIG. 9. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be described herein 
below with reference to the accompanying drawings. In the following description, 

10 well known constructions or functions are not described in detail so as not to 
obscure the present invention. 

The term "interpolation" as used herein refers to an operation of estimating 
values at several time slots in a predetermined time interval using plural values 
determined during the predetermined time interval 

15 The receiving device and methods for a mobile station according to the 

present invention receive and process data transmitted in a time-switched 
transmission diversity (TSTD) function from a base station. Herein, the present 
invention will be described with reference to a channel which transmits information 
from the base station. However, it is contemplated that when a transmission device 

2 0 for a mobile communication system transmits signals on a common channel and/ or 
a dedicated channel in a TSTD mode of operation, a receiving device at the base 
station of the mobile communication system can receive the TSTD signal 
transmitted in the TSTD mode of operation according to the embodiments of the 
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present invention. 

FIGS. 1A through 1C illustrate various formats of data output from a 
transmitter of a base station. Herein, it is assumed that the base station with the 
TSTD function has two antennas ANT1 and ANT2. More specifically, FIG. 1A 
5 illustrates a format of data output from the transmission antenna ANT1 of the base 
station; FIG. IB a format of data output from the transmission antenna ANT2 of the 
base station; and FIG. 1C a format of data output from a base station not using the 
TSTD function, i.e., a non-TSTD base station. As used herein, the word "data" 
includes not only actual data, such as packet data, but also all kinds of information 
1 o which is transmitted in the mobile communication system. 

With continued reference to FIGS. 1A through 1C, the TSTD function 
featured in the data is transmitted by alternating the transmission antennas. For 
example, where data is transmitted using multiple antennas as shown in FIGS. 1A 
and 1 B, even though a mobile station has a low receiving probability of a signal (or 
1 5 data) because of a bad channel condition for a signal transmitted from one antenna, 
a next signal may be transmitted via another normal channel using the other 
antenna, thereby preventing a decrease in the receiving probability. Therefore, the 
consecutively received data may be less susceptible to the channel condition. 

Multiple antennas are generally used to transmit data using the TSTD 
2 0 function. For simplicity, however, it is assumed herein that the base station 
transmits data using two transmission antennas in a TSTD mode of operation. In 
addition, it is assumed that even-numbered data groups are transmitted using a first 
antenna ANT1 as shown in FIG. 1A and odd-numbered data groups are transmitted 
using a second antenna ANT2 as shown in FIG. IB. 
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As illustrated in FIGS. 1A and IB, while the first antenna ANT1 transmits 
the even-numbered data group, the second antenna ANT2 does not transmit data. 
After the first antenna ANT1 completes transmission of the even-numbered data 
group, the second antenna ANT2 transmits the odd-numbered data group at which 
5 time the first antenna ANT1 does not transmit data. Such a data transmission 
technique is called a TSTD function. In a TSTD mode of operation, data is 
generally transmitted by switching two or more antennas. Although the present 
invention will be described with reference to an embodiment in which the 
transmitter transmits data using two antennas by sequential time switching, it is also 
l o possible for the transmitter to have three or more antennas for performing the TSTD 
method of transmitting data by using a TSTD pattern predetermined between the 
base station and the mobile station, rather than sequential time switching. 

FIG. 1C illustrates a format of data transmitted from a base station using a 
single antenna, without using the TSTD function. As illustrated, all the data groups 
1 5 are transmitted through one antenna. 

FIG. 2 illustrates structure of a data group transmitted from the base station 
having the TSTD function. As illustrated, each data group transmitted from the base 
station having the TSTD function is composed of pilot symbols, a power control bit 
(PCB) and data. The pilot symbols are used for channel estimation, power 
2 0 estimation and rapid acquisition. Information transmitted through the pilot symbols 
are known to both the base station and the mobile station. That is, the pilot symbols 
are transmitted as all "0"s or all "l"s. The power control bit transmitted from the 
base station controls a transmission power of the mobile station. The "data" refers 
to data bits (or data signals) transmitted from the base station. Herein, a block 
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composed of the pilot symbols, the power control bit and the data is referred to as 

a "data block". 

A First Embodiment 

FIG. 3 illustrates a receiver for a mobile station for receiving data 
5 transmitted from a base station supporting the TSTD function according to a first 
embodiment of the present invention. The receiver of FIG. 3 is designed to receive 
data transmitted in both the TSTD mode and a non-TSTD mode of operation. The 
receiver for the mobile station includes N fingers 301-30N. For convenience, a 
description will be made focusing on only one finger. In addition, although each 
10 finger processes signals by dividing them into I-channel signals and Q-channel 
signals, a description is made herein to a process of receiving signals without 
dividing the signals according to the channels, for simplicity purposes. Each finger 
has two paths for the I-channel signals and the Q-channel signals. 

Referring to FIG. 3, a switch 310 samples a signal output from a 
15 demodulator (not shown) in a preceding stage of the finger 301. A PN (Pseudo 
Noise) despreader 3 1 1 multiplies the sampled signal by a PN sequence to despread 
the sampled signal. A complex PN despreader can be used for the PN spreader 311. 
An orthogonal despreader 3 12 multiplies signals output from the PN despreader 3 1 1 
by an orthogonal code in order to extract a signal for the corresponding finger from 
2 0 the output signals of the PN despreader 311. Here, a Walsh code can be used for the 
orthogonal code. A sum and dump block 313 sums and dumps (or accumulates) 
signals output from the orthogonal despreader 312. 

A pilot separator 314 separates pilot signals and data signals from the signals 
output from the sum and dump block 313. A channel estimator 316 receives the 
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pilot signals separated by the pilot separator 3 14 and is set to the TSTD mode or the 
non-TSTD mode of operation according a TSTD flag signal output from a 
controller (not shown). The channel estimator 3 1 6 analyzes the pilot signals output 
from the pilot separator 314 according to the set operation mode to estimate the 
5 channel. A conjugator 318 conjugates an output of the channel estimator 316. 

A delay 3 1 5 receives the data signals output from the pilot separator 3 14 and 
is set to the TSTD mode or the non-TSTD mode of operation according the TSTD 
flag signal output from the controller. The delay 315 delays data by one data group 
in the non-TSTD mode of operation and by data groups corresponding to the 
10 number of used antennas in the TSTD mode of operation. A multiplier 319 
multiplies the data signals output from the delay 315 by a conjugated channel 
estimation signal output from the conjugator 318 to generate an output signal of the 
corresponding finger 30 1 . The delay 3 1 5 and the multiplier 319 constitute a channel 
compensator. 

15 A combiner 320 combines outputs Fl-FN of the respective fingers 301-30N. 

A multiplexer 321 multiplexes two-channel signals of the I-channel signal and the 
Q-channel signal output from the combiner 320 into one-channel signals (i.e., one 
bit stream). A deinterleaver 322 deinterleaves an output of the multiplexer 321 in 
order to convert the signals interleaved at the base station into the original 
2 0 arrangement. A decoder 323 decodes an output of the deinterleaver 322 in order to 
convert the data encoded at the transmitter into the original data. 

FIGS. 4A through 4G illustrate formats of data occurring at the respective 
elements in the receiver of FIG. 3; the data being transmitted from the base station 
in the TSTD mode of operation. More specifically, FIGS. 4A and 4B show data 
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transmitted from the same transmitter by alternating the antennas ANT 1 and ANT2. 
As stated above, when the antenna ANT1 transmits data, the antenna ANT2 does 
not transmit data, and vice versa. 

FIG. 4C shows a format of data output from sum and dump block 3 13. As 
5 illustrated, the data received at the receiver includes not only data for the user of the 
receiver but also data for other users. By correlating the data received at the receiver 
with a specific PN code and a specific Walsh code, data for other users are removed 
and only the data for the user of the receiver remains. In FIG. 4A, the even- 
numbered data groups (or blocks) DATAO, DATA2, DATA4, ... are transmitted 

1 o from the transmitter using the antenna ANT 1 . In FIG. 4B, the odd-numbered data 

blocks DATA1, DAT A3, ... are transmitted from the transmitter using the antenna 
ANT2 . Although the transmitter transmits data using different antennas, the receiver 
receives the data using one antenna so that the received data may have the format 
ofFIG.4C. 

1 5 FIGS . 4D and 4E show formats of data output from the pilot separator 314. 

More specifically, FIG. 4D shows a format of data input to the delay 3 15 and FIG. 
4E a format of data input to the channel estimator 316. In addition, FIGS. 4F and 
4G shows formats of data input to the multiplier 319. More specifically, FIG. 4F 
shows a format of data output from the delay 3 15 and FIG. 4G a format of data 

2 0 output from the conjugator 3 1 8 . The data of FIG. 4F is multiplied in the multiplier 

319 by the data of FIG. 4G and the multiplier 319 outputs a channel distortion- 
compensated value. Here, the channel distortion occurs while the transmission data 
passes the channel. 

Referring to FIGS . 4A through 4G, a description will now be made as to the 



WO 99/59254 



PCT/KR99/00239 



- 11 - 



operation of the receiver for the mobile station of FIG. 3. The PN despreader 3 1 1 
includes a PN code generator and PN despreads the received signal. The orthogonal 
despreader 3 1 2 includes a Walsh code generator and orthogonally despreads the PN 
despread signal. The PN despreader 311, the orthogonal despreader 312 and the 
5 sum and dump block 313 constitute a correlator. The despreaders 31 1 and 312 
multiply the mixed signals for the multiple users by the PN code and the Walsh 
code used, at the transmitter, for the user of the receiver. The sum and dump block 

3 1 3 sums and dumps the signals multiplied by the PN code and the Walsh code at 
the despreaders 3 1 1 and 3 12 for a predetermined duration. In the process of the sum 

1 o and dump, the signals for the other users are removed and only the signal for the 

intended user remains. 

Therefore, the correlator sequentially receives the signals transmitted from 
the antennas ANT1 and ANT2 of the transmitter and outputs the signals of FIG. 4C 
by PN despreading, orthogonal despreading, and summing and dumping. The signal 
15 output from the correlator is provided to the pilot separator 3 14. The pilot separator 

3 14 separates the pilot signals and the data signals from the output signals of the 
correlator and provides the pilot signals to the channel estimator 3 16 and the data 
signals to the delay 315. 

Referring to FIG. 5, there is shown the pilot separator 314 which separates 
2 0 the pilot symbols arranged in the leading portion of each data block of FIG. 4C, 
which is output from the sum and dump block 313. In the figure, a switch 511 
separates the pilot signals of FIG. 4E from the received signals of FIG. 4C and 
provides the separated pilot signals to a summer 513, which sums and dumps the 
pilot signals output from the switch 511. 
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In the meantime, upon receipt of the data signals of FIG. 4D after completion 
of separating the pilot signals of FIG. 4E, the switch 5 1 1 is connected to the delay 
3 1 5 to separate the data signals of FIG. 4D from the pilot signals. In this manner, 
the summer 513 sums and dumps the pilot signals separated from the data block 
5 having the structure of FIG. 2 and provides its output to the channel estimator 316. 
Furthermore, the switch 5 1 1 provides the separated data signals following the pilot 
signals to the delay 315. 

The delay 315 then delays the data signals separated by the pilot separator 
314 according to a TSTD flag signal. That is, the delay 315 delays the data signals 
10 by one data group when the TSTD flag signal designates the non-TSTD mode. 
Alternatively, the delay 315 delays the data signals by data blocks corresponding 
to the number of the antennas used for the transmitter when the TSTD flag signal 
designates the TSTD mode. The delay 3 15 can be constructed as shown in FIG. 6. 
Referring to FIG. 6, the delay 315 is provided with the TSTD flag signal 
15 from the controller. When the TSTD function is not used (FLAG=NOTSTD), a 
switch 6 1 5 is connected to an output of a buffer 611. Alternatively, when the TSTD 
function is used (FLAG-TSTD), the switch 615 is connected to an output of a 
buffer 613. The buffers 61 1 and 613 each can store one data block and delay the 
data stored therein until the next data block is received. Upon receipt of the next 
2 o data block, the buffers 6 1 1 and 6 1 3 output all the data stored therein in an instant. 
That is, until the next data block is received, the present data blocks are stored in 
the corresponding buffers. 

In this manner, the received data signals are delayed by one data block when 
the TSTD function is not used (FLAG=NOTSTD). However, when the TSTD 
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function is used (FLAG=TSTD), the received data signals are delayed by two data 
blocks. That is, while the channel estimator 316 estimates the channel, the delay 
315 delays the data signals of FIG. 4D separated by the pilot separator 315 and 
outputs the delayed data signal of FIG. 4F. 
5 The channel estimator 316 of FIG. 3 receives the pilot signals of FIG. 4E, 

output from the pilot separator 314. When the TSTD flag designates the non-TSTD 
function (FLAG=NOTSTD), the channel estimator 316 estimates a condition of 
only one channel. However, when the TSTD flag designates the TSTD function 
(FLAG=TSTD), the channel estimator 316 estimates the channels as maiiy as the 

10 number of the transmission antennas. The channel estimator 316 may have the 
structure of FIG. 7 or 8. Further, the conjugator 318 conjugates the output of the 
channel estimator 316. The conjugation generally means an operation of converting 
signs of only an imaginary part of a complex number. That is, when the imaginary 
part of the complex output of the channel estimator 3 16 is a positive number, the 

1 5 conjugator 3 1 8 changes the sign of only the imaginary part to a negative number. 
Alternatively, when the imaginary part is the negative number, the conjugator 318 
changes the sign of only the imaginary part to the positive number. 

The multiplier 3 1 9 then multiplies the data signal output from the delay 3 1 5 
by a channel estimation signal output from the conjugator 318, to thereby 

2 0 compensate for the channel distortion occurring while the data signal passes the 
channel. The above described elements 311-319 constitute the receiver for one path. 
FIG. 3 illustrates receivers for N paths, on the assumption that the signals are 
received via N paths. 

The combiner 320 combines the signals received through the respective 
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paths. As stated above, inputs to and outputs from the elements 311-319 are 
complex signals. Therefore, an output of the combiner 320 is also a complex signal, 
so that the output of the combiner 320 can be divided into a real part and an 
imaginary part. The multiplexer 321 then multiplexes the real signal and the 
5 imaginary signal output from the combiner 320 to convert them into one data flow. 
The deinterleaver 322 deinterleaves an output of the multiplexer 321 to rearrange 
the sequence of the data bits, which have been interleaved at the transmitter for 
overcoming a burst error, into the original sequence. The decoder 323 decodes an 
output of the deinterleaver 322 to restore the decoded signals using the error 

10 correction code, which has been used at the transmitter for overcoming an error 
occurring during transmission. 

FIG. 7 illustrates the channel estimator 316 of FIG. 3, according to a first 
embodiment, in the case where the TSTD function is implemented using two 
antennas. The channel estimator 316 receives the pilot signals of FIG. 4E, which 

15 were separated and summed by the pilot separator 314. Also, the channel estimator 
3 1 6 is provided with the TSTD flag signal output from the undepicted controller. 
When the TSTD function is not used (FLAG=NOTSTD), a switch 716 in the 
channel estimator 3 16 is connected to a multiplier 714. However, when the TSTD 
function is used (FLAG^TSTD), the switch 716 is connected to a multiplier 715. 

2 0 Buffers 7 1 1 and 712 each store the summed and dumped values for the pilot signals 
included in one data block and delay them until the summed and dumped values for 
the pilot signals included in the next data block are received. 

When the TSTD function is not used (FLAG=NOTSTD), the signals 
transmitted from the transmitter have the format of FIG. 1C and the switch 716 is 



WO 99/59254 



PCT/KR99/00239 



- 15 - 



connected to the multiplier 714. Therefore, when the pilot signals for the presently 
received data block are summed and dumped, this value is linearly combined with 
the summed and dumped values for the pilot signals in the previously received data 
block to estimate the channel distortion generated while the previously received 
5 data stored in the delay 315 passes the channel. As a result, when the signals are 
transmitted without using the TSTD function, the channel estimator 316 delays the 
received pilot signals by one data block. 

In addition, a multiplier 713 multiplies the summed and dumped values for 
the pilot signals in the presently received data block by a first coefficient sequence 

10 C tJ (m), and the multiplier 714 multiplies the summed and dumped values for the 
pilot signals for the previously received data block by a second coefficient sequence 
Cj(m). An adder 718 adds output values of the multipliers 713 and 714. 
Accordingly, when the TSTD function is not used, an output value of the adder 718 
becomes a channel distortion-estimated value for the data included in the previous 

15 data block. 

However, when the transmitter transmits signals using the TSTD function 
(FLAG=TSTD), the transmitted signals have the formats of FIG. 4A and 4B. Here, 
as stated above, the transmitter uses two transmission antennas to implement the 
TSTD function. Although the data blocks are transmitted in the forms of FIGS. 4 A 
2 0 and 4B, the correlator in the receiver having one antenna receives the data blocks 
in the form of FIG. 4C and despreads the received data to extract the channel data 
for the corresponding user. 

In FIG. 4C, since the even-numbered data blocks DATAO, DATA2 and 
DATA4 and the odd-numbered data blocks DATA1 and DAT A3 are transmitted 
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using two different antennas, respectively, channel estimation should be separately 
performed for the even-numbered data blocks and the odd-numbered data blocks. 
That is, channel estimation for the even-numbered data blocks should be performed 
using the pilot signals in the even-numbered data blocks. So, the received pilot 
5 signals should be delayed using the two buffers 711 and 712 until the pilot signals 
in the next even-numbered data block are received for channel estimation. The 
switch 716 is then connected to the multiplier 715. 

As the switch 716 is connected to the multiplier 715, the multiplier 713 
multiplies the summed and dumped values for the pilot signals in the presently 

1 0 received data block by the first coefficient sequence C 0 (m) and the multiplier 7 1 5 
multiplies the summed and dumped values for the pilot signals in the previously 
received data block by a third coefficient C 2 (m). That is, if the presently received 
data block is a even-numbered data block, the summed and dumped values for the 
pilot signals in the presently received data block and the previously received even- 

15 numbered data block are multiplied by the first and third coefficient sequences 
C 0 (m) and C 2 (m), respectively. Alternatively, if the presently received data block 
is an odd-numbered data block, the summed and dumped values for the pilot signals 
in the presently received data block and the previously received odd-numbered data 
block are multiplied by the first and third coefficient sequences C 0 (m) and C 2 (m), 

2 0 respectively. 

The adder 718 adds outputs of the multipliers 713 and 715, and the output 
of the adder 718 becomes the channel distortion-estimated values for the data 
included in the previous even-numbered or odd-numbered data block. The first, 
second and third coefficient sequences C 0 (m), C { (m) and C 2 (m) for the multipliers 
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713,714 and 715, respectively, are coefficient sequences used for estimating gap 
values, and determining the size (i.e., length) of the coefficient sequences 
depending on the number of data positions in the data block. Therefore, the 
channels can be estimated according to the positions of the data in the received data 
5 block. When the signals are transmitted using the TSTD function, the gap between 
two values for the summed and dumped pilot signals is different from the case 
where the TSTD function is not used. Therefore, the first, second and third 
coefficient sequences C 0 (m), C a (m) and C 2 (m) for the multipliers 713,714 and 7 15, 
respectively, should be changed. 

1 0 FIG. 8 illustrates the channel estimator 316 of FIG. 3 according to a second 

embodiment. As described above with reference to FIG. 7, channel estimation is 
performed for the respective data positions by performing a linear operation using 
two summed and dumped values for the pilot signals. However, in FIG. 8, channel 
estimation is performed for the respective data positions by performing . a linear 

15 operation using M summed and dumped values for the pilot signals. 

Though the channel estimation methods using the channel estimators 
described herein with reference to FIGS. 7 and 8 are theoretically identical to each 
other, they are implemented in different manners. In FIG. 7, the buffers 711 and 
712 have the same buffer size and delay time. However, in FIG. 8, there is provided 

20 a buffer size (or length) controller 811 for controlling buffers 812-817. That is, 
when the channel estimator 316 receives the flag signal (FLAG=NOTSTD) 
representing thatthe TSTD function is not used, the buffer size controller 8 1 1 stores 
the summed and dumped values for the pilot signals in the present data block in the 
buffers 812-817, and outputs the stored values upon reception of the summed and 
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dumped values for the pilot signals in the next data block to store the summed and 
dumped values of the pilot signals in the next data block in the buffers 812-817. 

However, upon receipt of the flag signal (FLAG=TSTD) representing that 
the TSTD function is used, the buffer size controller 811 stores two values 
5 determined by summing and dumping the pilot signals in the buffer 812-81 7, and 
outputs a first input value out of the two values upon receipt of a summed and 
dumped value for the pilot signals in the next data block to store the summed and 
dumped values for the pilot signals in the newly received data block. In this 
manner, the channel estimator 316 can obtain the same result as that of FIG. 7 

1 0 which uses the switch. In addition, the size of coefficient sequences for multipliers 
8 1 8-823 depends on the number of the data positions in the data block. Moreover, 
as in the case of FIG. 7, the size of the coefficient sequences in the case where the 
TSTD function is not used should be different from that in the case where the TSTD 
function is used. 

15 B. Second Embodiment 

FIG. 9 illustrates a receiver for a mobile station for receiving data 
transmitted from a base station supporting the TSTD function according to a second 
embodiment of the present invention. The receiver of FIG. 9 is designed to receive 
data transmitted in both the TSTD mode and a non-TSTD mode of operation. The 

2 0 receiver for the mobile station includes N fingers 901-90N. For convenience, a 
description herein focuses on only one finger. In addition, although each finger 
processes signals by dividing them into I-channel signals and Q-channel signals, a 
description is made herein to a process of receiving signals without dividing the 
signals according to the channels, for simplicity purposes. Each finger has two 
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paths for the I-channel signals and the Q-channel signals. 

With continued reference to FIG. 9, a switch 910 samples a signal output 
from a demodulator (not shown) placed in a preceding stage of the finger 901. A 
PN (Pseudo Noise) despreader 9 1 1 multiplies the sampled signal by a PN sequence 
5 to despread the sampled signal. A complex PN despreader can be used for the PN 
spreader 9 1 1 . An orthogonal despreader 9 12 multiplies signals output from the PN 
despreader 91 1 by a corresponding orthogonal code in order to extract a signal for 
the corresponding finger from the output signals of the PN despreader 911. Here, 
a Walsh code can be used for the orthogonal code. A sum and dump block 913 

10 sums and dumps signals output from the orthogonal despreader 912. 

A pilot separator 9 1 4 separates pilot signals and data signals from the signals 
output from the sum and dump block 913. A channel estimator 916 receives the 
pilot signals separated by the pilot separator 914 and is set to the TSTD mode or the 
non-TSTD mode of operation according a TSTD flag signal output from a 

1 5 controller (not shown). The channel estimator 916 analyzes the pilot signals output 
from the pilot separator 914 according to the set operation mode to estimate the 
channel. A conjugator 918 conjugates an output of the channel estimator 916. 

A delay 9 1 5 receives the data signals output from the pilot separator 914 and 
is set to the TSTD mode or the non-TSTD mode of operation according the TSTD 

2 0 flag signal output from the controller. The delay 9 1 5 delays data by one data group 
in the non-TSTD mode of operation and by data groups corresponding to the 
number of the used antennas in the TSTD mode of operation. A multiplier 919 
multiplies the data signals output from the delay 915 by a conjugated channel 
estimation signal output from the conjugator 9 1 8 to generate an output signal of the 
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corresponding finger 90 1 . The delay 9 1 5 and the multiplier 9 1 9 constitute a channel 
compensator. 

A first combiner 920 combines channel compensation signals Fl-FN output 
from the respective fingers 901-90N. A signal power estimator 921 receives the 
5 pilot signals separated by the pilot separator 9 1 4 and is set to the TSTD mode or the 
non-TSTD mode of operation according to the TSTD flag signal output from the 
undepicted controller. The signal power estimator 921 estimates power of the 
summed and dumped values for the pilot signals output from the pilot separator 
9 1 4 . A second combiner 922 combines power estimation signals P 1 -PN output from 

1 0 the signal power estimators in the respective fingers 90 1 -90N. 

An interference power estimator 923 estimates a receiving power of an 
interference signal. The reason that the receiver for the mobile station estimates the 
receiving power of the interference signal is to control a transmission power of the 
transmitter for the base station depending on the receiving power of a desired signal 

1 5 estimated by the signal power estimator 92 1 and a signal-to-interference ratio (SIR) 
estimated by the interference power estimator 923. 

A multiplier 924 multiplies an output of the second combiner 922 by an 
output of the interference power estimator 923 which outputs a reciprocal of an 
interference power by estimating a power of the interference signal. The multiplier 

2 0 924 provides its output to a decider 925, which compares the input SIR with a 
threshold value to output a power control command to be transmitted to the 
transmitter of the base station. The decider 925 transmits a power-up command to 
the base station when the SIR is lower than the threshold value, and transmits a 
power-down command to the base station when the SIR is higher than a threshold 
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value. 

The first combiner 920 combines the channel compensation signals Fl-FN 
output from the multipliers 919 in the respective fingers 901-90N, and the second 
combiner 922 combines the signal powers Pl-PN estimated by the signal power 
5 estimators 921 in the respective fingers 901-90N. 

When the receiver of FIG. 9 receives data in the TSTD mode of operation, 
the formats of signals generated at the respective stages are the same as those 
described in the first embodiment with reference to FIGS. 4A to 4G. 

The pilot separator 914 separates the pilot signals and the data signals from 

1 0 the data group and provides the separated pilot signals to the channel estimator 9 1 6 
and the signal power estimator 921. Further, the pilot separator 914 provides the 
data signals to the delay 915. The pilot separator 914 has the same structure as in 
the first embodiment described with reference to FIG. 5. Also, operation of the pilot 
separator 914 is performed in the same manner as the first embodiment. 

15 The delay 9 1 5 then delays the data signals separated by the pilot separator 

914 according to a TSTD flag signal. That is, the delay 915 delays the data signals 
by one data group when the TSTD flag signal designates the non-TSTD mode. 
Alternatively, the delay 915 delays the data signals by data groups corresponding 
to the number of the antennas used for the transmitter when the TSTD flag signal 

2 o designates the TSTD mode. The delay 915 can be constructed as shown in FIG. 6. 
Here, operation of the delay 915 is performed in the same manner as in the first 
embodiment. 

The channel estimator 916 of FIG. 9 receives the pilot signals of FIG. 4E, 
output from the pilot separator 914. When the TSTD flag designates the non-TSTD 
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function (FLAG=NOTSTD), the channel estimator 916 estimates a condition of 
only one channel. However, when the TSTD flag designates the TSTD function 
(FLAG=TSTD), the channel estimator 916 estimates the channels as many as the 
number of the transmission antennas. The channel estimator 916 may have the same 
5 structure as that of FIG. 7. The channel estimator 916 of FIG 7 is implemented on 
the assumption that the TSTD function is performed using two antennas. Further, 
the channel estimator 916 operates in the same manner as in the first embodiment. 

In addition, the receiving device for the mobile station estimates the channel 
distortion to compensate for the estimated channel distortion and also estimates the 

1 0 receiving power of the mobile station using the pilot signals. A description will now 
be made as to an operation of estimating the receiving power of the mobile station. 

FIG. 10 illustrates the signal power estimator 921 of FIG. 9 which estimates 
power of a received signal. The signal power estimator 92 1 is set to the TSTD mode 
or non-TSTD mode of operation according to the TSTD flag signal output from the 

15 controller. 

A power measurer 1012 receives the summed and dumped pilot signals 
output from the pilot separator 914, separately squares the real part and the 
imaginary part thereof, and adds them. A switch 1014 connected to the power 
measurer 1012 is turned ON and OFF according to the TSTD flag signal. That is, 
2 o the switch 1014 is turned ON in the TSTD mode of operation to connect with an 
output of the power measurer 1012. 

In addition, the switch 1014 can be turned ON or OFF in the non-TSTD 
mode of operation to connect or disconnect the output of the power measurer 1012 
to/from a buffer 1016. The buffer 1016 stores a power estimation output from the 
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s w itch 1014 and delays the stored power estimation value until the pilot signals for 
the next data block are received. The buffer 1016 can store the summed and 
dumped values for the pilot signals in one data block and delays the stored value 
until the summed and dumped value for the pilot signals in the next data block is 
5 received. An adder 1018 adds an output of the power measurer 1012 to an output 
of the buffer 1016 to output a signal power for the corresponding finger. 

A description will now be made as to an operation of the signal power 
estimator 92 1 with reference to FIG. 1 0, Signals input to the signal power estimator 
921 are the summed and dumped values for the pilot signals separated by the pilot 

10 separator 914. Further, the summed and dumped values include a summed and 
dumped value for the pilot signals transmitted via the I-channel and a summed and 
dumped value for the pilot signals transmitted via the Q-channel. The power 
measurer 1012 receives the summed and dumped values for the pilot signals 
transmitted via both the I-channel and Q-channeL The power measurer 1012 

15 separately squares the summed and dumped value for the pilot signals transmitted 
via the I-channel and the summed and dumped value for the pilot signals 
transmitted via the Q-channel, and then adds them. 

The switch 1014 enables the signal power estimator 921 to operate in the 
TSTD mode or the non-TSTD mode according to the TSTD flag signal from the 

2 0 controller. When the signal power estimator 921 operates in the TSTD mode 
(FLAG=TSTD), the switch 1014 is turned ON to connect with the power measurer 
1012. The adder 1018 then adds the output of the buffer 1016 which stores a 
receiving power estimation value for the previous data block with a receiving power 
estimation value for the present data block output from the power measurer 1012. 
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Here, the output of the adder 1018 is a value obtained by adding the receiving 
powers estimated separately for the two data blocks. Therefore, the adder 1018 adds 
the receiving power estimation value for the previously received data block output 
from the buffer 1016 with the receiving power estimation value for the present data 
5 block output from the power measurer 1012 to generate a power estimation value 
for a signal transmitted in the TSTD mode of operation. 

However, when the signal power estimator 92 1 does not operate in the TSTD 
mode (FLAG=NOTSTD), the switch 1014 can be turned ON or OFF. When the 
switch 1014 is turned OFF, the power measurer 1012 is disconnected from the 

1 0 buffer 1 0 1 6 . In this case, the adder 1 0 1 8 is not provided with the power estimation 
value for the previous data block output from the buffer 1016. So, the adder 1018 
outputs the power estimation value for the present data block, output from the 
power measurer 1 0 12 as it is. Alternatively, when the switch 1 0 14 is turned ON, the 
signal power estimator 921 operates in the same manner as the TSTD mode. 

15 Accordingly, in the non-TSTD mode of operation, if the switch 1014 is 

turned ON, the signal power estimator 921 estimates the receiving power using the 
power of the received signals for two data blocks, which contributes to an accurate 
power estimation but causes a time delay. In addition, if the switch 1014 is turned 
OFF in the non-TSTD mode of operation, the signal power estimator 92 1 has a low 

2 o accuracy of the power estimation but has a reduced time delay. 

FIGS. 1 1 A and 1 IB illustrate the interference power estimator 923 according 
to a first and a second embodiment, respectively. In FIG. 11 A, the interference 
power estimator 923 samples a signal output from demodulator (not shown) and 
directly estimates an interference power. In FIG. 11B, the interference power 
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estimator 923 samples a signal output from demodulator, generates a particular 
interference signal using a PN code and a Walsh code, and then estimates the 
interference power. 

Referring to FIG. 1 1 A, a power measurer 1111 measures power of an 
5 interference signal for a received signal. A sum and dump block 1113 sums and 
dumps measured value for the interference power included in the received signal, 
output from the power measurer 1 1 1 1, in the data block unit. A reciprocal block 
1115 takes a reciprocal of the summed and dumped interference power. 

A description will now be made as to an operation of the interference power 

1 0 estimator of the first embodiment with reference to FIG . 1 1 A. The power measurer 
1 1 1 1 estimates power of the received signal. Signals input to the power measurer 
1111 includes signals for the intended user, signals for other users, interference 
from other cells, and additive white Gaussian noise (AWGN). Here, since the 
signals input to the power measurer 1 1 1 1 has not yet been despread using the PN 

15 code and the Walsh code for the intended user, the sum of the interference powers 
is much higher than the signal power for the intended user. Therefore, the signal for 
the intended user is negligible so that it can be considered as an interference signal 
with respect to the signal which is despread using the PN code and the Walsh code. 
Accordingly, the power measurer 1111 estimates power of the interference signal. 

2 0 The sum and dump block 1113 then receives the output of the power 

measurer 1 1 1 1 to sum and dump the power estimation value for a predetermined 
duration. The reciprocal block 1115 receiving the output of the sum and dump 
block 1113, takes a reciprocal of the interference power estimated by power 
measurer 1111 and the sum and dump block 1 1 13. By multiplying the output of the 



WO 99/59254 



PCT/KR99/00239 



- 26 - 



reciprocal block 1 1 15 by the output of the signal power estimator 921, the receiver 
can estimate the SIR so that it is possible to control a transmission power of the 
transmitter of the other party. 

Referring to FIG. 1 IB, a PN despreader 1151 multiplies the received signal 
5 by a PN sequence to PN despread the received signal. An orthogonal despreader 
1 1 53 multiplies the PN despread signal by an orthogonal code. Here, a unused 
Walsh code Wm is used for the orthogonal code. A first sum and dump block 1 1 55 
sums and dumps a signal output from the orthogonal despreader 1 1 53 in the symbol 
unit. A power measurer 1 157 squares an output of the sum and dump block 1 155 

10 to measure the signal power. A second sum and dump block 1158 sums and dumps 
two or more values output from the power measurer 1157 to calculate a mean 
power value. A reciprocal block 1 159 takes a reciprocal of the estimated signal 
power. Here, by using the second sum and dump block 1158, it is possible to 
estimate an accurate receiving power of the interference signal. 

15 A description will now be made as to an operation of the interference power 

estimator 923. All the users in the same cell use the same PN code for despreading. 
However, the Walsh code Wm is used which is not used by anybody in the same 
cell. By despreading the received signal using the Walsh code Wm, it is possible 
to remove all the signals for the intended user and the other users by means of an 

2 o orthogonality of the Walsh code. That is, by despreading the signal for the intended 
user neglected in FIG. 11A using the unused Walsh code Wm, it is possible to 
remove all the signals for the intended user as well as the other users by means of 
an orthogonality of the Walsh code. In this manner, the interference power 
estimator 923 can accurately estimate the interference power. 
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FIG. 12 is a diagram illustrating only the signal power estimator 921, the 
interference power estimator 923, the combiner 922 and the decider 925, which are 
interrelated for estimating the receiving power in the receiver of FIG. 9. The 
interference power estimator 923 has the structure shown in FIG. 11A or 1 IB. 
5 Herein, it is assumed that the interference power estimator 923 has the structure of 
FIG. 1 1 A. For convenience of description, new reference numerals are used for the 
respective elements in FIG. 12. 

Signal power estimators 1201-120N in N fingers of the receiver for the 
mobile station receive signals transmitted via N paths. Signals input to power 

10 measures 121 1-12 IN in the respective signal power estimators 1201-120N are the 
summed and dumped values for the pilot signals output from the pilot separator 
914. Signal input to a power measurer 1 25 1 in the interference power estimator 923 
are demodulated signals mixed of signals for the intended user, signals for other 
users and interference components. 

15 The signal power estimators 120 1-120N are set to TSTD mode or non-TSTD 

mode of operation according to the TSTD flag signal output from the controller. In 
the TSTD mode of operation, switches 122M22N are turned ON. In the TSTD 
mode operation, the switches 1221-122N may be turned ON or OFF. Here, if the 
switches 1 22 1 - 1 22N are turned ON , the power estimation value is calculated using 

2 o two data blocks. In the TSTD mode of operation, the transmitter transmits signals 
via multiple antennas. 

For example, assuming that the transmitter transmits the signals via two 
antennas, even-numbered data groups and odd-numbered data groups are 
transmitted via the different antennas, respectively. The receiver receiving the 
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signals transmitted in the TSTD mode of operation, controls the transmission power 
by estimating a mean power of the two antennas. In this case, since the receiver 
should know estimated receiving powers for both the even-numbered data group 
and the odd-numbered data group, the switches 1221-122N are turned ON. Adders 
5 1 24 1 - 1 24N then add the signal power estimation values for the present data blocks 
output from the corresponding signal power estimators 12 1 1-12 IN with the signal 
power estimation values for the previous data blocks output from buffers 1231- 
123N to generate signal power estimation values for the corresponding fingers. A 
combiner 1257 then combines the signal power estimation vales for N channels 

10 output from the adders 1241-124N. 

As stated above, in the case where the transmitter transmits signals in the 
non-TSTD mode of operation, it is possible to calculate a more accurate power 
estimation value by closing (turning ON) the switches 1221-122N. However, the 
power estimation cannot be performed until the two data groups are received, 

15 thereby causing a power estimation delay. In the case where the transmitter 
transmits signals in the non-TSTD mode of operation, it is possible to prevent the 
power estimation delay by opening (turning OFF) the switches 1221-122N. In this 
case, however, an accuracy of the power estimation decreases. 

In addition, a power measurer 1251, a sum and dump block 1253 and a 

2 0 reciprocal block 1255 in the interference power estimator 923 operate to estimate 
the receiving power ofthe interference signal. The elements 1251, 1253 and 1255 
have the same functions as described with reference to FIG. 11 A. 

A multiplier 1259 multiplies an output of the combiner 1257, which 
combines the signal power estimation values for the respective paths output from 
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the signal power estimators 1201-120N, by an output of the interference power 
estimator 923. Therefore, an output of the multiplier 1259 is an SIR (Signal-to- 
inference Ratio) signal, which is provided to a decider 1261. The decider 1261 
compares the SIR output from the multiplier 1259 with a threshold to transmit a 
5 power-up command to the transmitter of the other party when the SIR is lower than 
the threshold and to transmit a power-down command when the SIR is higher than 
the threshold. 

As can be appreciated from the foregoing descriptions, in the case where the 
base station has multiple antennas transmitting data using the TSTD function on a 

1 0 time-division basis, the mobile station receives the transmitted data sequentially or 
in a predetermined pattern, despreads the received data and separates data and pilot 
signals from the despread data. The separated pilot signals are accumulated in a 
data group unit to estimate the channel and the receiving power, and the channel 
estimated value is multiplied by the delayed data signal to compensate for distortion 

1 5 included in the received data. Accordingly, the receiver and methods for the mobile 
station according to the present invention can efficiently estimate the TSTD signal 
and the receiving power. In addition, the receiver can receive both the signals 
transmitted in both the TSTD mode and the non-TSTD mode of operations by 
altering a method of buffering the received data and pilot signals according to the 

2 0 operation mode. 

While the invention has been shown and described with reference to a certain 
preferred embodiment thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from 
the spirit and scope of the invention as defined by the appended claims. 
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WHAT IS CLAIMED IS: 

1. A receiving device for a mobile communication system, comprising: 
a despreader for despreading channel signals which have been transmitted 

in a time-switched transmission diversity (TSTD) mode of operation; 
5 a pilot separator for separating a pilot signal from the despread channel 

signals; 

a channel estimator for generating a channel estimation signal by selecting 
pilot signals transmitted from a same antenna of a transmitter according to a TSTD 
pattern of the transmitter; and 
10 a compensator for compensating the despread channel signals with the 

channel estimation signal. 

2. The receiving device as claimed in claim 1, wherein the channel 
estimator comprises: 

at least two buffers for storing the pilot signals; 
15 a switch for selecting pilot signals transmitted from a same antenna that has 

transmitted a present pilot signal, by switching outputs of the buffers according to 
the TSTD pattern; and 

an operator for operating pilot signals transmitted from the same antenna to 
generate the channel estimation signal. 



2 0 3. The receiving device as claimed in claim 2, wherein the pilot 

separator comprises: 
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a switch for separating the pilot signal and a data signal from the despread 
channel signals; and 

a summer for summing and dumping the separated pilot signal. 

4 . The receiving device as claimed in claim 3 , further comprising a delay 
5 for delaying the separated data signal to provide the data signal to the compensator 

in sync with the channel estimation signal. 

5 . The receiving device as claimed in claim 4, wherein the compensator 
comprises: 

a conjugator for conjugating the channel estimation signal; and 
10 a multiplier for multiplying the data signal by the conjugated channel 

estimation signal. 

6. A receiving device for a mobile communication system, comprising: 
a despreader for despreading channel signals which have been transmitted 

in a TSTD mode of operation; 
15 a pilot separator for separating a pilot signal from the despread channel 

signals; 

a signal power estimator for generating a signal power estimation signal by 
selecting pilot signals transmitted from at least two antennas of a transmitter 
according to a TSTD pattern of the transmitter; 
2 0 an interference power estimator for generating an interference power 

estimation signal from the channel signals transmitted in the TSTD mode of 
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operation; and 

a decider for deciding power of a received signal by operating the signal 
power estimation signal and the interference power estimation signal. 

7. The receiving device as claimed in claim 6, wherein the signal power 
5 estimator comprises: 

a power measurer for measuring power of the pilot signal by operating the 
separated pilot signal; 

a selector for selecting a power value of a first pilot signal and a power value 
of a second pilot signal, measured according to the TSTD pattern, the second pilot 

1 o signal being transmitted from an antenna other than the antenna that has transmitted 

the first pilot signal; and 

an operator for operating power values of the selected pilot signals 
transmitted from the same antenna to estimate the signal power. 

8. The receiving device as claimed in claim 7, wherein the interference 
15 power estimator comprises: 

a power measurer for measuring power of a signal transmitted in the TSTD 
mode of operation; 

a summer for summing and dumping the estimated signal power in a data 
group unit; and 

2 0 a reciprocal element for generating the interference power estimation signal 

by taking a reciprocal of the summed and dumped signal power. 
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9. The receiving device as claimed in claim 7, wherein the interference 
power estimator comprises: 

a despreader for despreading the channel signals transmitted in the TSTD 
mode of operation using a specific spreading code; 
5 a power measurer for measuring power of the despread signal; 

a summer for summing and dumping the measured signal power in a data 
group unit; and 

a reciprocal element for generating the interference power estimation signal 
by taking a reciprocal of the summed and dumped signal power, 

10 10. The receiving device as claimed in claim 7, wherein the pilot 

separator comprises: 

a switch for separating the pilot signal and a data signal from the despread 
channel signals; and 

a summer for summing the separated pilot signal. 

15 11. A receiving device for a mobile communication system, comprising: 

a despreader for despreading channel signals which have been transmitted 
in a TSTD mode of operation; 

a pilot separator for separating a pilot signal from the despread channel 

signals; 

2 0 a channel estimator for generating a channel estimation signal by selecting 

pilot signals transmitted from a same antenna of a transmitter according to a TSTD 
pattern of the transmitter; 
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a compensator for compensating the despread channel signals with the 
channel estimation signal; 

a signal power estimator for generating a signal power estimation signal by 
selecting pilot signals transmitted from at least two antennas of a transmitter 
5 according to the TSTD pattern of the transmitter; 

an interference power estimator for generating an interference power 
estimation signal from the channel signals transmitted in the TSTD mode of 
operation; and 

a decider for deciding power of a received signal by operating the signal 
1 0 power estimation signal and the interference power estimation signal. 

12. The receiving device as claimed in claim 11, wherein the channel 
estimator comprises: 

at least two buffers for storing the pilot signals; 

a switch for selecting pilot signals transmitted from a same antenna that has 
15 transmitted a present pilot signal, by switching outputs of the buffers according to 
the TSTD pattern; and 

an operator for operating the pilot signals transmitted from the same antenna 
to generate the channel estimation signal. 

13. The receiving device as claimed in claim 12, wherein the pilot 
2 0 separator comprises: 

a switch for separating the pilot signal and a data signal from the despread 
channel signals; and 



WO 99/59254 



PCT/KR99/00239 



- 35 - 



a summer for summing the separated pilot signal. 

14. The receiving device as claimed in claim 13, further comprising a 
delay for delaying the separated data signal to provide the data signal to the 
compensator in sync with the channel estimation signal. 

5 15. The receiving device as claimed in claim 4, wherein the compensator 

comprises: 

a conjugator for conjugating the channel estimation signal; and 
a multiplier for multiplying the data signal by the conjugated channel 
estimation signal. 

10 16. The receiving device as claimed in claim 1 1 9 wherein the signal power 

estimator comprises: 

a power measurer for measuring power of the pilot signal by operating the 
separated pilot signal; 

a selector for selecting a power value of a first pilot signal and a power value 
15 of a second pilot signal, measured according to the TSTD pattern, the second pilot 
signal being transmitted from an antenna other than the antenna that has transmitted 
the first pilot signal; and 

an operator for operating power values of the selected pilot signals 
transmitted from the same antenna to estimate the signal power. 



2 0 17. The receiving device as claimed in claim 16, wherein the interference 



WO 99/59254 



PCT/KR99/00239 



- 36 - 



power estimator comprises: 

a power measurer for measuring power of a signal transmitted in the TSTD 
mode of operation; 

a summer for summing and dumping the measured signal power in a data 
5 group unit; and 

a reciprocal element for generating the interference power estimation signal 
by taking a reciprocal of the summed and dumped signal power. 

1 8 . The receiving device as claimed in claim 1 6, wherein the interference 
power estimator comprises: 

10 a despreader for despreading the channel signals transmitted in the TSTD 

mode of operation using a specific spreading code; 

a power measurer for measuring power of the despread signal; 
a summer for summing and dumping the measured signal power in a data 
group unit; and 

15 a reciprocal element for generating the interference power estimation signal 

by taking a reciprocal of the summed and dumped signal power. 

19. The receiving device as claimed in claim 16, wherein the pilot 
separator comprises: 

a switch for separating the pilot signal and a data signal from the despread 
2 0 channel signals; and 

a summer for summing the separated pilot signal. 
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20. A receiving method for a mobile communication system, comprising 
the steps of: 

despreading channel signals which have been transmitted in a TSTD mode 
of operation; 

5 separating a pilot signal from the despread channel signals; 

generating a channel estimation signal by selecting pilot signals transmitted 
from a same antenna of a transmitter according to a TSTD pattern of the transmitter; 
and 

compensating the despread channel signals with the channel estimation 

10 signal. 

21. The receiving method as claimed in claim 20, wherein the channel 
estimation signal generating step comprises the steps of: 

delaying the pilot signals; 

selecting pilot signals transmitted from a same antenna that has transmitted 
15 a present pilot signal, by switching outputs of the buffers according to the TSTD 
pattern; and 

operating pilot signals transmitted from the same antenna to generate the 
channel estimation signal. 

22. The receiving method as claimed in claim 2 1 , wherein the pilot signal 
2 0 separating step comprises the steps of: 

separating the pilot signal and a data signal from the despread channel 
signals; and 
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summing and dumping the separated pilot signal. 

23. The receiving method as claimed in claim 22, further comprising a 
step of delaying the separated data signal to synchronize the data signal with the 
channel estimation signal. 

5 24. The receiving method as claimed in claim 23, wherein the 

compensation step comprises the steps of: 

conjugating the channel estimation signal; and 

multiplying the data signal by the conjugated channel estimation signal 

25 . A receiving method for a mobile communication system, comprising 
10 the steps of: 

despreading channel signals which have been transmitted in a TSTD mode 

of operation; 

separating a pilot signal from the despread channel signals; 
generating a signal power estimation signal by selecting pilot signals 
15 transmitted from at least two antennas of a transmitter according to a TSTD pattern 
of the transmitter; 

generating an interference power estimation signal from the channel signals 
transmitted in the TSTD mode of operation; and 

deciding power of a received signal by operating the signal power estimation 
2 0 signal and the interference power estimation signal. 
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26. The receiving method as claimed in claim 25, wherein the signal 
power estimating step comprises the steps of: 

measuring power of the pilot signal by operating the separated pilot signal; 

selecting a power value of a first pilot signal and a power value of a second 
5 pilot signal, measured according to the TSTD pattern, the second pilot signal being 
transmitted from an antenna other than the antenna that has transmitted the first 
pilot signal; and 

operating power values of the selected pilot signals transmitted from the 
same antenna to estimate the signal power. 

1 0 27. The receiving method as claimed in claim 26, wherein the interference 

power estimating step comprises the steps of: 

measuring power of a signal transmitted in the TSTD mode of operation; 
summing and dumping the estimated signal power in a data group unit; and 
generating the interference power estimation signal by taking a reciprocal of 

15 the summed and dumped signal power. 

28. The receiving method as claimed in claim 26, wherein the interference 
power estimation step comprises the steps of: 

despreading the channel signals transmitted in the TSTD mode of operation 
using a specific spreading code; 
2 o measuring power of the despread signal; 

summing and dumping the measured signal power in a data group unit; and 

generating the interference power estimation signal by taking a reciprocal of 
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the summed and dumped signal power. 

29. The receiving method as claimed in claim 26, wherein the pilot signal 
separating step comprises the steps of: 

separating the pilot signal and a data signal from the despread channel 
5 signals; and 

summing and dumping the separated pilot signal 

30. A receiving method for a mobile communication system, comprising 
the steps of: 

despreading channel signals which have been transmitted in a TSTD mode 
10 of operation; 

separating a pilot signal from the despread channel signals; 
generating a channel estimation signal by selecting pilot signals transmitted 
from a same antenna of a transmitter according to a TSTD pattern of the transmitter; 
compensating the despread channel signals with the channel estimation 

15 signal, 

generating a signal power estimation signal by selecting pilot signals 
transmitted from at least two antennas of a transmitter according to the TSTD 
pattern of the transmitter; 

generating an interference power estimation signal from the channel signals 
2 0 transmitted in the TSTD mode of operation; and 

deciding power of a received signal by operating the signal power estimation 
signal and the interference power estimation signal. 
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31. The receiving method as claimed in claim 30, wherein the channel 
estimator comprises: 

delaying the pilot signals; 

selecting pilot signals transmitted from a same antenna that has transmitted 
5 a present pilot signal, by switching outputs of the buffers according to the TSTD 
pattern; and 

operating the pilot signals transmitted from the same antenna to generate the 
channel estimation signal 

32. The receiving method as claimed in claim 3 1, wherein the pilot signal 
10 separating step comprises the steps of: 

separating the pilot signal and a data signal from the despread channel 

signals; and 

summing and dumping the separated pilot signal. 

3 3 . The receiving method as claimed in claim 32, further comprising the 
15 step of delaying the separated data signal to synchronize the data signal with the 
channel estimation signal. 

34. The receiving method as claimed in claim 33, wherein the 
compensation step comprises the steps of: 

conjugating the channel estimation signal; and 
2 0 multiplying the data signal by the conjugated channel estimation signal. 
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35. The receiving method as claimed in claim 30, wherein the signal 
power estimating step comprises the steps of: 

measuring power of the pilot signal by operating the separated pilot signal; 

selecting a power value of a first pilot signal and a power value of a second 
5 pilot signal, measured according to the TSTD pattern, the second pilot signal being 
transmitted from an antenna other than the antenna that has transmitted the first 
pilot signal; and 

operating power values of the selected pilot signals transmitted from the 
same antenna to estimate the signal power. 

10 36. The receiving method as claimed in claim 3 5 , wherein the interference 

power estimating step comprises the steps of: 

measuring power of a signal transmitted in the TSTD mode of operation; 
summing and dumping the measured signal power in a data group unit; and 
generating the interference power estimation signal by taking a reciprocal of 

15 the summed and dumped signal power. 

37. The receiving method as claimed in claim 3 5, wherein the interference 
power estimating step comprises the steps of: 

despreading the channel signals transmitted in the TSTD mode of operation 
using a specific spreading code; 
2 o measuring power of the despread signal; 

summing and dumping the measured signal power in a data group unit; and 

generating the interference power estimation signal by taking a reciprocal of 
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the summed and dumped signal power. 

38. The receiving method as claimed in claim 35, wherein the pilot signal 
separating step comprises the steps of: 

separating the pilot signal and a data signal from the despread channel 
5 signals; and 

summing and dumping the separated pilot signal. 
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